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(54) RECOMBINANT COCCIDIOSIS VACCINE-5-7 EIMERIA SURFACE ANTIGEN 

(57)Abstract: 

PURPOSE: To obtain a DNA encoding a precursor of an Eimeria merozoite surface antigen having an apparent 
molecular weight of about 23 kDa, determined by the SDS-PAGE. 

CONSTITUTION: A protein having one or more immunoreactive determinant and/or antigen determinant of a 
surface antigen, a recombinant vector and a recombinant virus containing DNA encoding the protein and a 
transgenic microorganism containing the vector or the virus, are provided. Preparation methods of the protein 
and the transgenic microorganism are provided. A purified 23 kDa merozoite surface antigen itself, its 30 kDa 
precursor itself and a method for protecting poultry from coccidiosis using an Eimeria surface antigen, a 
precursor protein and/or fragment thereof, are presented. The protein or the fragment can be administered for 
the purpose of such protection either as a purified protein or in the form of DNA encoding the protein in an 
appropriate virus vector (e.g. vaccinia virus). 
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(5i)inta. B mmn 

C 0 7 K 15/08 

A 6 1 K 39/012 A F F 
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l&ffl^G - 1 7 2 3 9 6 



[W^l] 74* 'J 7 <Eimeria)^a % /'f h^H!S 

D S - P A G E -Cfflfc LXm 2 3 * a #)l Y XDMMtt 
$H^S*WU*POSDS-PAGE-C9J5£1/T#J3 0** 
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1*l>DNAo 

[BW8S4 3 TIB 5? ^ P*?- FE#I : 



BMC «fc 5 «E7 5 -/ W^JiBKiTST 3 -/BtK^J*W5K20 Ht2 ] 

ATGGCTAAGTCTATCCTTTCTGGAATTGTTTTTGCTGGTCTTGTTGCTGCTGCAGCGGCC 

AGTTCGGCCAACAGCGCCGCCAACGTCTCCGTTTTGGAGAGTGGGCCCGCTGTGCAGGAA 

GTGCCAGCGCGCACGGTCACAGCTCGCCTGGCGAAGCCTTTGCTGCTTCTTTCTGCTCTT 

GCTGCGACTTTGGC AGCAGCTTTCCTCGTTTTGCAATGCTTCAACACCATCTCCAGCAAC 

AACCACCAAACCACCGTCACGAGACTCGCCGCCGGAGGTCCATGCCGAGATGAGGAAGAT 

GCAGATGAGGGAACTTCACAGCAGGCCAGCCGGAGGAGGAGAAAACCTGATACCCCTGCA 

CCAGATAAATACGATTTTCTTGGCGGAACTCCAGTTTCGGTCACTGAGCCGAATGTTGAT 

GAAGTCCTTATCCAAATTAGAAATAAACAAATCTTTTTGAAGAACCCATGGACTGGACAA 

GAAGAACAAGTTCTAGTACTGGAACGACAAAGTCAAGAACCCATTCTGATTGTGGCGAGG 

ACAAGACAACACTTGAAGGATATCTTGGTAGTCAGCTCTTGCACAGGACGGAAAGACTCC 



TAA 

C«*a 5 ] «feP9 l £ fctt 2 fcK«©9cfi* =»- F 



"T & * * U^^ 1 FEW**"*"* D N A £^A,*C& 

50 



3 

-rz-tctbozmm 1 * fc» 2 cciB«s©sa. 

[ n*m 9 3 1 * fctt 2 «tiB$S©^ E3 *£jg-T 

(a) fggSSrn- F-rSSfUtf* FEFUfcWr-SD 
N A £s^-r & ffl^JSi*.^ f * - t«tf * . 
»DNA*»»B3ti**frTC«f«0 : tit 

( b ) c <D*m®ip*>mm& * fct*Kti-%*ia -r a c 
F-r s * * * fkw**t SDN A 

(a) SWBaaia-F-i-S^fU+^FIEW**^* 
DNA^^-CCjfAb ; 

(b) «ti'>-t«S«rtT«WS* : *l/t 

(c) *©Uffi«W>6ffl*»it'<i'*-**«r4Ci 

1 1 ] amusi Sfc«2«;ieiS©si6*=J- 

F-f -5 * * ?=• KEW&Wr 5DNA Sr-a^lT Siffl* 

mx.v4*zzim-rzy;&-c$>^x •. 

(a ) mrfB§ia*3- F*"** * FEW**** 

( b ) msm^WL^-i^^mmmmi^-mmi 

•if : -ebr 

(c) 4 }\>z*mm?z> zt*& 

[If5j01 1 2 ] »3J8R1 £/t:S;t2K:IBiS©B6=&£jg 
(a) fulBSE3*:3-FT&2*U:*^FiB?iJ£:irf£ 

d n A<&^-r ■ssa^^^i' * 

[ %mm 1 3 3 ntcU2 tci atso^e & <t o' 

[ M#gr 1 4 ] nt$gt 1 * tc a 2 tea BiscD^ie * n - 
F-ra^fu^F le^ij^r^-r SDNA b #>o® 

^©mdE^F^-C^ D N A©#631£}§^ L/ 9 Zmfrtk 
[If #^ 15] 3 * isV *j Affi*> 6^4«SI b *> £ 

e©fiys. 

[If5}01 1 6 ] 11*^9 CcetSOI&ffiK: J: ft 
. If 1 £ fctt 2 &clB*K©£ E3„ 

[ tn^m 1 7 ] if #31 1 0 ta&u/Dismtc Mumt 



(3) »W6- 1 72 39 6 

4 

n/c. if^i */c«2fcfBts©se ; &3- F-rs** 

UjJ-^F EJU*1W 5DNA A,T % 2 ffl*^^ f 

m^m 18 3- tt^K 1 1 icfS*S©;friSfc:<fc 0 ft$J3 
ttfc. fS^Sl */c«2«:IBifi©^ ; &=3- F-TS^i' 
^^-5 1 FiB5>J ; &W•r•5DNA^^-C^'^)iffl*8!^•?'(• 

[lf#JB 1 9 3 flt&S 1 2 KEtt©2Fffi«c J: OfBHS 

n/c. if 1 $fc«2 K!Bts©se * ^ - ft s * * 

10 U^-^FiB^WrSDNA^^A-C^Sffl^A-^^ 
[0 00 1] 

[MISLb©*OT#If ] *&HJ5«$£tt©7 4 7 ( Ei 
meria ) ^©tnM&tH-T -S. CftfctnUfc^ ^f^i? 

[0002] 

[fi£5fc©ftfi53 3 * ->y ^ Affi«T 7JS©«£1± 

SM«ii/ti^*i. tfM©ia^{c«s-rs-reffl*5 
[0003] 8m®3?~>¥Vj*mmmictt?z>ffi®%L 

«t4S©^ * U >t>JSBfe{c*f L-r^^c^*s|g^$ tx 
•5C i*J^3tlT CRose6, Parasitoloqy73:25 (1 
976); Rose£, ParasitDloqv«8:199 (1984) D „ fMkiC 

3 A{t^HPtUSU©^14?rls]M-r fe©r* o 

tc, jlfigfC. C©S©gJ?3:« Sterwin Laboratories (0 
pelika, AL) ©Coccivac ffi^WcteUT 

40 5^§nrt,^ 0 

[0004] 3^^^^Affi©y^^>^«3§-rsaw 

r. Murraye.©gfcHmt*aBi<2r§aM 1 6 7, 4 4 3# 
«. 74* 07 ■ y-^'y (Eimeria tenella ) ©^^P 
J 4 b£tcim*Bl$.*~-: UX Yfrh'ptj:<ti>\ 5 a 

mD-Rv f (cne>©^<ax#ay-f hoti 

50 [0 00 5] mm&i&ic r , Schenkel 6 ©*@# 



5 

KP»4. 6 5 0, 6 7 6^, E.^^O^F 

(DjS»*fflCiT, Schenkeie«cne>tnftOC*t"r^!nJl 
*»^<KIS0fc o E. h*Ctl& 

-f h*-? h »J ©WHEATS C tCC J: 0, Schenkel 

[0 00 6]i^MDNA^fflW, Newman^ 
(BWH««FU«4»B» 1 6 4, 1 76^) li/^'Jr 

$H$L,fc~7 h y*>e><MLiS«, a^SWt^tfnf* h 
*$ J: tf* # n !/ A F mmtm** 6 c ©l^iftffiiH* 8 
■i±/Co <fc!5*ilL Jenkins Nucleic Acids Res. 16:986 
3 (1988) \V7 4* U T • T-feA^y ^ (Eimeria acer 
villi na) frh<D2 5 0, 0 0 0^h>©^O*/-f h* 

a^ao-SB*^- F-ra cDNAic^tEHtLtn 

[0 007] II^MDN AtttBOjt^tCj: 98H©T 7 
-rt^^zr^y F V9*2s* #*JJBnJflfit 

jH11#^a«S^Pa^3 24648^, E)*3 3 75 89^ 
4dJ:c>*liI^3 4 48 0 8-^CcfEiS$nri^o 
[0 0 0 8] 

k^* f y "jA-ipy r^y F^wtsuM* (sd 

S - P A G E ) Lrft 2 3 *n ^ F 

^fiSr^fU *>oSDS-PAGErW5eL/Tft3 0 

[0 00 9] J:9tf««c», SDS-PAG 
E L/T^ 2 3 ^ n y ;l/ h ^Ojlittt^H^SSrW *T 

&c\ SDS-PAGEr»J^UTft3 0*V#)l>h><D 
£W*T4. OTBT^y yT^O*/-f F*ffifSlK©IWK# 

[o o i o] *»93©jfattsa«. Hiccs^snsr 

(tc^^Jl/^^ FEW«H 1 IcSShSWJ*® 



4) 4$H¥6-1 72 39 6 

6 

fc, l5fBSa©^S^Wt4«^^HW^^^ 4 c t a < 
»A£fcttg&fc:J: DbuIHT ^ y WffiWt H*T 

4o 

[0 0 1 1 ] ft2 3*o$Ol/F><Di£ 

T4DNA, IfriBDNAi^WU^oiB^ttOS^W 

[00 12] **I8«S6CC, »2 3*uWh>Ofl 
»»^H L «t*'r 4 T -M U T n -f F mMK^<o% 

tiH±**^«aat*»*"**aw*-»^« u> n 

le^a^:^- F-*"4* FBWI*#TSDNA 

N A) *fc«*©K>t*#^&4Sfi*lft^^*--* 
M1*^»4«5^, igDNAiB9U*/c«BrK*^^sn 
20 4*ttT-C*S*b : *t/t (b) C©«*»^6«E» 

[ o o i 3 ] *^9j«$ see, **iB»ao lasfctt 
^>^s«-r^ 0 *»w«se>«:, *«w«a*3-F 

*T 4 D N A I3W * # W L/ fro ft D N A B2?iJ £ 8 # 4 
30 [0 0 14] 3^5/^ AfflJC^ 0 

[00 15] 

CtCcJ:or-JlS)l?U^-r<a4-C^4 ; 5o HUt 

0B»Sn-57>f ^ 'J7ttB*Sa*3 - FT5 1 . 2 
kbCDc DNA^H 1 ©**!"*^ FKW**f. HI* 1 

FKJUttX^l'**- F6 8©ATGt^*U** F6 6 
80ff±3 F>TAA©nCC^*n4 (2 0 0<lOT^ 

FEW*6 J HBS*i4T-f^ yriJIBftSBOT $ sWl 



(5) 



hninqer, Principles of Biochemistry, 1984, Worth P 
ublishers.Inc. , New York, p. 96, 798 5 ftSigftJ 

[0016JB2B, m*<DTJSVTjt&yj 
CDSDS-PAGE^«tO*S*%^To a*^ai*»jh 
(a) SfcKffittHM L/ctai* (b) 

«>^En«ft2 3 *p son- >©*flt»i'siats 
«jnf*aj5ijufc$if* (b) r^sttp^u/c 125 - i -m 

*;bC«^ny-Y FmRNA©Y>tf Fn»SJ«cj:?)fts 

mstifctifc^^a^ii (a) v fe^o'^A^s- 

7^o->*«i»rW0l/ftdBM» (b) % Jtyp^h 

ffil^riSJ3iJbfc!af* (c) *J:CJf*H***.^r-^* 
fflWP^ hjftL»*6»l(Lfc»Jllttfif* (d) *JB 
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^5 7./ -KJcOUUMtLfc. *n$Ol/F> (kDa) 

[00 1 73 H3«. Pvul I (U-> 1 ) % H in 
c I I (U->Z) % P s t I (U->3) , SphI 
(U->4)-Sfe»SacI <U->5) ftJBCvCSMfc 

[00181H4B. ^7^$FpDS56/RBSI 
I ©«=SH C<D0*$ctc>'ia6, 8 V lOfcfct* 
t. B8#fcJ:t«E#B, Bg, E, H, N, P v S, X 
*>\£c>*X b »*ti*ti«IRB*B amHK Bgl I 
I, EcoRL Hindi I I % NcoK P s t 
I % Sal K X h o I *5 J:c>*X b a I (DtfJKfiMB** 

To 

[00191 
Ut3] 



2 50PSN2 50P2 9 ; |::v::V'-:t tt»J#V-^*S 

^SBftRBS I U RBSI I ( - 1) fcit/RBS I I (-2) 

Z3 



tfT 1 ; j— 



< — , IH-'3»J (E. COli) r*?T"<Z>D 

NASBi:«Sttfi« (repl. ) ; t±^t 

7>X7i7-tf (cat ) s £ - 5 ? ^ v-if (bla ) . lac 'J^ 
1/ (lacl) fciO'^tv-f ^> + x*h7>X7x7-t ( 

neo ) ©n- K«**«f o 



[0020lB5tt, 77X> FpDS56/RBSI 
I©£**U**FEJU*S*T. C©EW«:tt, 147 

sw$m\* v x v - Alabama rbsi i osistk & 
77^$ fpdss 6/rbs i i (- 1 ) (Dm&mz 

[0 02 1 ]H7tt, 77^U*pDS56/RBSI 
I (- 1 ) <0±*t> FEW** 1 *", COIB^JCC 



(-1) o^:@HTcc^^*-y> -y-f^>^^^ 

-A^St^. B8K. 77^U'pDS56/RBSI 

i (-2) ©«scia*svr. 

[0022]@9(1 ^7^5 FpDS5 6/RBS I 
I (-2) ^b*^ FEW****. c<DEWc 

^l/ft:T5-/Bli^J«y#y-AJtt^8WaRBS I I 
(-2) (D^ifiTK • U-rw >^ • yu 
50 -A4St. H10IJ, ^5FpDMI. lOlS 



(6) 



[002 31 B11B, «^5FpDMI. \<D£Z 

>?\s** few**v*". c<z>E?UteB, HiotcsKsn 

4fWliR**<DBttB^J*Wl/r**. Ulster Z sMte 
^^*7>f f x (Me t*>6P 

he^t) *5<fcCTlac (Met^Gln 

*r ; coae^iK^ift^axsnfcco *3- F-r 
[0024] cccc5iffluytr^r©XiKtt#iH<fcbr 

UVW h^CC^T^ SDS-PAGE«Lt^ 

23^p sou f ><DjuiK*^«*«**sfi*«** 
c©KBBiaiK^sft***^**Fi^**^ 

[0 02 5] rw«fc«fij BSDS-PAGE-CWS 

[0026] rr-f^'J TSffiSaRO^ESJS^J^fe 
^OV'S/cBtaMfcSS© 1 o*fctt*ti«±*WT* 

1 o*/tB*ftfc(±WTaSS*:R 

n*-r 4 o was a BH 1 © * * u * ? FEHKWMtWH 

B. iW*K>tBtt*JWW«:K*ttl* (tftb%, 
JSJS&SSfc J: fcB!W»M*«MWc Wi ^ 

[o o 2 7 ] «eis#©jfis«>*.K:, Hiecs*s*iS7 

5 -/BffiE5U*r:3 - FL/9S>?^U*^ FEW (tttBWH 

B£«#ttU5 6C£#HIB3ftJ:5. ^ 40 

^3?-tc»A? ft ©DNA E?9*5 £ Ottr Jt © * 

*U*^FE5UB* *3&>*EW*WiKit**« , i"** 

JH©ftffiBB«S*fc3ES*5 etc//* AitiKJH^SSO 1 ^£ 
fcB*hJK±**T*aa 4> b < B«f*t©***«H%b 
SSRtK JB«<D«Jft«fe^ai»'CftC^^U*^F 
*ft£b5SC£fcffl«3ftJ:9. 

[0028] saoi^* cfcofftaswwstt*** 

*), WU* Neurath6, "The Proteins", Academic Pre 50 
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ss, New York (1979) , *3f&C14H<Z>06, KfEi&Sft 
*bL«L«WSSti*T5^M«»BAl a 
/Ser, Val/I 1 e, Asp/Glu, Thr/ 
Ser, Ala/Gly, Ala/Thr. Ser/A 
sn. Ala/VaK Ser/Gly, Tyr/Ph 
e, Ala/Pro, Lys/Arg, Asp/As 
ik Leu/I le, Leu/VaK Ala/Gl 
u. Asp/Gly, fe^c^cn^coMr^^o 

[0029] *m&M:&w<Dipiphm&fofcmmtex ? 

U*^FE5»KM*JJ:^T5yK{lglB, fe£*r£^B 
j&Sc:CCcS83ft47^ »JT^®tni^CD^SJgJCS^g 
»*$J:c^/*/cB!SJRi«tKO 1 o*fcB*ftJ£U:*« 

?U*ytBKBSCCj:DRI«^»&nfcT 5 y$E?'J£:3- 
Ff &ffe<Z)DN AE?'JB, Morinaga6, Biotechnology 
2:636 (1984) CCf BtS $ ft 4 <fc 5 iC , *SK^cD 

na (an cc^s^^^-JBmawftwaw^tras 

[0 03 0] r»f>tJ tj:2>mm**fm<D cDNAStt 
BSB<D 1 ocDIf ^E^6^4^ y =r* * l*** F* 
fcB#'J^^F**flcT*. ^4W>tBDNAtC>ct 
LtloWKx> K**UT~«*, satc»LrB^n 

ftt^^E^J**)^^*. **4K>tB, Wx-Bft^ 
^S5(CJ:D, CC^L//cE^JT r -^^ffiC^T^4Ci 
Sfc. DNAKiti*#«0^9-fe>^ + - 
RNA (mRNA) ^W^WBiMDNA (cDN 
A) ^C^Of^Ci^^o KB»rK*B*fc-£© 
MB»rK*^n- FT&DNA»T#£^3tt£c:£CC<J: 

■oTfefttt-r**. **>&aiaKm*. *ft6#$a$K 

y r &cj£i£ 5«ci 
[0031] d n Asr#, it¥ 

■cfiishfe^fficcioffsci^rsr*. *»waa* 

fg-5/fc*CC£*iS*i4DNAB, HltC^Sn^^^ 
u*^FE?«1t«*fflt^b^W«:^05T#<»:9. ^ 
£lb^£l&BMatteucci 6, J.Am.Chem.Soc. 103:3185 
(1981) tcJ:0H?S3n4*x*Jbr FH^Sf 

[0 03 2]*SW«fe» cDNAtt7^'J7mR 
NA^6^4Ci4>"C^4o y^>^t-RNAW 
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Cft^CDmRN Alf >7^£JEl>T, Maniatis£> , Mole 
cular Cloning: A Laboratory Manual, 1982, Cold Spr 
ing Harbor Laboratory, Cold Spring Harbor, NY ft: 12 

ttS ft* cfc 5 cc urz:*:i* c D NA^{U C <t 
4aStt*P-->y^**~CCjfAt/C cDNA7>f 

fHRT * c ± #r * 4 . 
[0033] cDNA7^7'j -*»c«:#«91©^ a 
->{ta^*fctt*©«#*:7n-:/£ l-cjbot;* 

lC"Pg£«) (DffSETtCPo 1 I DNA#9y7 
QttMttMfrCS* <Maniatis6, luHB , p.109) . C 

ne>7*a- ttcTJs y rmmmmco cdna©k 

[0 034] JKT©5l*WT«mRNA«<fc >M 

er-tt, a^aawoDNAiBWffiHitt^AK:, fsor 
rflWirc**. *«?8<or-/^UTDNAiB?Utt, 

F\ 77-^DNA, Ki7r-yDNA©a 
*^*>tt (*. 7r-^DNA*fcttfl60»3WWftIEJ9 
*m>«ifc8bCC««Sn/c^X5 F) . 4>L<«SS 
3^*3 FT* -5. ttfflb9*l^tt*o-i>y-*fc 
^;utc« v ^tiftccftiJiRsn&tewrttftc^, pEV 

-vrf77X=F (pEV-vrf.l, -2teJ:e>'- 
3 ; Crowl 6, Gene 38:31 (1985) fclfeiSS *VCl> 

4) ;SV40;7f>")^^;BS;7Aygt- 
WES-7A^B ; Charon 4A *5<fctf 28 I^A^-g 
t-l-7A^B;M13fi*<^^- m«pUC 
8, 9, 18*5<fcO*19, pBR3 1 3. 3 2 
325 ; p AC 105 ; pVA51 ; pACYl 7 7 ; 
p K H 4 7 ;pACYC184 ; pUBl 10; pMB 
9; colEl ;pSC101 ;pML21 ;RSF2 
1 2 4 ; pCR li/c«RP4 ; UttMfrA ; VZls 

[0035] ^n-->^-<^^ — ^or-f-^yrae 



(7) #W6- 1 7 2 39 6 
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*&c»»— swi^*aattDNA#y^ 

rt3\ T4 DNAU//—lf©J:5&BJRCc<fc*W»* 

-»»IIHaMiBBIIB5U*3 ^ FT S#5E©* y * u 

C*T-M »;7ie?$fcttlKjt«, Morrow Methods in 
Enzymology 68:3 (1979) ] &ClEi£3 *l£ <fc 5 CC**^ 

yv-f^ y>^ccj:D»l* , r*cifer*-B. 

[0 03 6] *«Kr^r*S*a-->^fc*;l/ 

-«tt. WiUip BR3 2 24HDT>tff y >*5j:^ 
F^*-f ^y>Wtt, pUC8*©7>b^y>ifft*j 
&Zf&-l3zr2 FS^—fefStt, »pEV-vrf 

[0 03 7] ^n-^>y^b^;l/*(Dil^5^/cg{5& 

fc:£PA3ft£T^ y7ie^^^i/t^ FffiJMsn 

BH©«aafi£T-©8B»r tt l> * ^ u^^=- F *SS b 5 £ 
«c»^sae?-<z>aR»©**^rt^r*>J:i^ £<B<h 

^©ae^BrM-^r ^ ^ y Tmmm^<D%mxfcmm 

30 feJ:»/**:ttJaIIK*3aS*il>Sc< ifel^ff^^y 
- FTS*^** KK»J«r*T5DNA*^««a 

(a) mffe^s*n- FT***u**FKW**rr* 

DNA£-<^£-&C»Ab ; 

(b) K^^df-«:»^Wrt-C«R3-&; *Or 

(c) *©^w^6tt**it^^*-**(irrs 

40 [0038] awttisi*«j©a»?tta»»rfii6tifc 
«nfc^^*-i<Da^tt. ->w:/y * f^xs fk: 

r a)fiffi#i«e©ii*»* d n a fr*<D¥mtem u<® 

[0 03 9] #»!8t«S L 9 *»aa!&i«ffi»«: 
50 *iWBIWitfxs/i y tr • a y 
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(Escherichia coli) , • ^^U* (Bacill 

ussubtilis) . ^Jl/X • X^T^If-*? (Ba 
cillus stearothermophilus ) , 7 2 (Ac 
tinomyces ) tf^Stli. ^>x'Jt7 ■ aUMC 1 
06 1^ CCasadaban 6, 3. MoT. Biol. 138:179 (1580) 
K««3ftTl>*) . «fctt^5FpRK248 c 

& 0 ffiOE. 3»JK-12^Ctffl$n^^7^^ Fp 
RK248 C I tsiJ Bernhard 6 Meth.of Enzymol . 
68:482 (1979) 3 CC J: 9K«3 ftTtetK 

i}#> • • # + — * :a us^a >#>68Fft# 

tATCC3 3 76 6©T«CA*t?*4. E. 3'JMC 
1 0 6 ltfcttWittf CLONTECH Laboratories, Inc. (Pa 

lo auo, ca ) ^6rUjRShr*o, *fcr-*y*>- 

jr-f • • =2U^^a>*>6«Flt«#ATC 

C5 3 3 3 8©T«cA#t«. E. aUM15#«:ffl 
U5^7X5FpDM1. 1, p D S 5 6/RB S I 

[0 0 4 0] ?I^ja^©ffi#&**tf~->^*# 

-So 

t FHje^#n*/-f Fi^a^ r K*tUT&&L 

[0 0 4 2] 'J-->^t/cttftga^ 
«fH-r&JSjil«<OW»tttt. Hall6Nature311i379 (198 
4)) <DtA#mi\&0&feZR^T&&ZZ£&~C*2>* 

? -fe >f *$ J: i^* A A y T 9 *te Sa^^^cKlI© 
SfT^^i^tiSttS Kenneth 
Gfl), Monoclonal Antibodiesand Hybridomas: A New 
Dimension in Biological Analyses, 1980, Plenum Pre 
ss, New York, p. 376-384 £#BS3 «, 

[oo 4 3] *jm>«#**.7 -r curate**. to<£ 

<5iSS? ^^-Cffl^^x. D N A <D&3itejfi Ufa* 
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i>:MlF-£B5lr>T3iJ?£r^& (Charm 6, Meth.Enzym 
ol. 22, 476-556(1971)] . 

[0044] mmumtit^mh o < raauiwj^BfcJ: 

10 ±Cc£*<b3tiSO'C, EDTA*fcttEGTA(D<t5 
Srffiil $ if & K CCK«Mt? * £ C <h W l> J: 5 o 

[0 04 5] $6CC, aatt/a ^^ffiOjfifflfcSfflT?* 

20 *<D»A*iBCS-&* Bfa©He*ttUS*SCi«:J: 

*-f>«, ffiSW^SO^H 

30 *T5C£**rS£. 

[0046] yrseiWH-rsfctf)© 

»3ffl&*tt«^» , t?»l6tl'rC^. «*t*. Newman^ 
©RflWfttHIRSHJ* 1 6 4 1 7 6%#I3hfc^. 

*SCCj:0ft^WCC^jS-r^Ci^rt^o Merrifield 
J.Am.Oiem.Soc. 85:2149 (1963) ) BBttOHtH^fiE* 5 

[0047] fr*4^fi!SB a - 7 % /^tSS^n/c 

tgftr^^®^, ^^F«a*«:*oiMfit'Cft*SJiK 

[0048] a-T^ smmUfflgft^y* F^flE© 
50 v^^^^^^U^^ (Cbz) , jB»^>^**2^ 
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(Boc) , ^V7'ot*W+^;l/ 
#~;k feJc^T^ 

tixDtmmtmic «f F7tFPt7^ t - 

Jl\ F'J^k "<>^Jk Cbz, 4-Br-Cbzfc 
<fctf2, 6 ~^PP^>^#*&^£;h£ 0 TyrCD 

*f®3&*Jil«ttS«2, 

As p<D/c«)COWM«SSCC«^>^;k 2. 6 

a s p©«aiaMfiaatt^^p^*^ 

Th rfcJitfS e r (D)fc«)(DflB«ffBI»K:» 
T-fe3Mk Jk hU^Jk f h7t FPt7^ 

;k ^>v;k 2, 6-^^pa^>^^Cbz 
Th rfc<fctfS e r4)«»ttliMH« 
«^>^JkC*£ 0 A r gOfc«)(Dltt«KSK:B- F 
P, Tos. Cbz, T^>^JI/**^*^-^* 
fcttB o crt^SdSft*. A r eOffjBttftmBT o 
stM. LysOSMr^i(JCbz 4 2-C1- 
Cbz, To si/diBo ct?«Bt4Ci3W*8. 
2-Cl-Cbz*3WLysO»JittfiW» , C**. WJ 

INIfiBBIBA » ^« >yo«IB*Mri*¥Lt 
[0049] HtB^«M^a -73 (flMRft 

54 Stewart6, "Solid Phase Peptide Synthesis" 
2JK, Pierce Chemical Co., Rockford, IL., 1984) IC 

[0050]Iffl*Tosr, ^Ua-7^fii 
^BoctMl/cC»7^gArg«, isisfU 
^^Jl/^$F(DCC), N. N' -WV 
^Pf;^;^^ * FfcJ^aJM*-^^ 5 

CDF y^l^nffl® (TFA) */diHC 1 ftfliOTI* 



(9) mmW- 6- 1 7 2 39 6 

16 

^*^> (Me t) ©»A*«cy^?^*7^ F*T 
FA KM*.*. a-7 5^Sl©im S?)©ffiS 
7 5 sM**«ttMffTX3c* » ^ V >^S#rwacD : 

FEM*»*. 
[0 0 5 1 ] XyjfV>#m&lCte> DDC, N, N' 
-^^V^Df^^^^ F\ ^^JYVTV—fr 
- 1 - Ah-***'- F y X- (^W7 5^) -* 
Xtf^A^+^Jl^p*;*:?*- h (BOP)*5<fc 

o'DCC-t fp*^>v> yry-;u (hob t ) 
s^Kttauw <>2. 5^s) rffiffi^n, *»^y 

>yt*a*DME, CH a CI, *fctt**i6©ffl^«J 
^rHJg^n^o **7V>#W&Dtt<DWBU£* Ka 
iser6 Anal .Biochem. _3£i595 (1970)} ^Ci0IB$8$ 

StE4»0ig , i". iJv7VZs#SJ&\* Vega 250 , Appl 
ied Biosystems S/>H2*-f tf-*A:Wffe©lfjRC0S6{B 

20 «j&9L ^^F-«ll*TFA/^^*xjr>*fflC* 

tk«ku accc^^^Ftwai^sttKL^o^ro 

fflW«Ba*»*r SiR#H F CD J: 5 fc«3S£/Bl>r 0 

• cri -2B*ra*Hir*. 
[0052] mm^n»±-v(omm-m$mitu. ®t*t 
rs^B («. Asp)te<tc;sitt7 3/fi l 
y s ) ©«««t»©awaOT«*^tt«c-r4*^v =f 

• ^'n-r^v'a > • A (orthogonal protect 

ion scheme) <DWB&>&^±T 2> 0 A s p CDfffl§f(CDfc#> 
©9 -t^+U-jW^;!/ (OFm) S^StecfctfL y 
30 s<D®M<Dfc#><D9 -y frttU—frjt \-*rZsl3fl'#—)\' 
( F m o c ) «Ba*JC©B»fC«it? * 4. Cti6(D 

t§^\ Boc -{m^?? p-mwotmuHHtaDM 
F*©tr^ys»*»c»rW!Wtt:iifc*'C**. antra 

DCC, DCC/HOB t *WiBOP*dtf«^©« 

^ccas^i^ccLrwb^^^ F-wreccwiy-cwii 

[005 3] ^4BldCDim«a»lftit.&(cj:0£K3 

40 yyr*e«36tc, Baa<offliff»^e>H 

rffll^T, Kbhler fccfcV Milstein Nature 256:49 

5 (1975)] «cBE«Sti*J:9«:LrfT5«'i-*ci3&J-c* 

4 0 C tl 6 CD^ffi«*^BJCD 23kd7^^>J T^®5i 

ji^ffiii-r^cDCcffifflr^^o 

[0054] ##egi!<Z>7>f ! ^ T^fiCD 1 
50 -r*»7^^>K:|«WbT**. »«ttfi#CCttWA«rH 
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ttp hod o. oi-o. iMv>mfflmmztc\*tm 

[005 5] li^5CD l 7^^>Sffi^®*r^T^^^*> F 
h6 5 (fc'-^^iS, v^RytUx-Ffciff 

N' . N' -tr* :/a;S>^ 

; #yr-*>3H (W. tr^>, ^ 
xh7>l», ic, tfvrzvtoWt* *>v##- 20 

ns. *«9Bsa«*yt, y#y-ASfcttft©v4* 
otttfr -rt tew A s ttfcfrcR^-r a c £ *> r £ 

[0 0 5 6 3 «#V-A*fcttftO^-f^O*tV7- 

B&^tt**yr~#^ era**. 

ft. COCiBHKK r+t'J7-«l»J tlt»l6h 4( 

[0057] a^tt* * y r-»wB*i*tf# y ^ 

*F\ y#*WMWDJ:5ttSie*J:W^8* 

/c«^s^tt£^#^sft£o *ffltt*+yr- 

BQuil At»9«ti*yy=i^Fr*"3 k Chtt Morein 
6 Nature 308:457 (1984)CClBtS3 *VCl**. 
-;l/y>^^h (keyhole limpet) *v=fci/T:=->, tF 
*fctt*>^r-yo^y>, th, ^^/tB^lf+'ifiL 
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-ft¥&ftiz#fM~c$>2>&> *ne>tciB5E§n&c*. ft 
©aia*+ yr--«3»» , r«J»L/fc#«cior?Bar 
^>6^o i^r*5i^5*>W"c»&^sa*ip yr- 
\&y 4 * yr«a«:»-r*«[#t»HS*i«Eo«* 

C^*+yr-^©ttWcS6StiJ:5. 

t'j7-^aat*4^ *»*a»a*fcB»r 

*jgtt*JU#^-/2 FW(tB^>W*?t F*» 
[0 05 9] C©Jt9«C*9^y>^M»*^ S'J<2* 

e. ^*^f^cc»-re*y^o--^;i/!a»» ^ 

20 >fcfrn~CE. T-fe^^y^* (E.acervulina) 

E. v+f? (E.maxima) &Sa£Sl£U COCiiJC 

*»?8Sa*fctt«aWr>i-©«*b«*ft5 -50m 

g/kg ©i&sr^^o 

a ilM^MBHttteft 5-50ag/ksr, 
»SK»»2 0-5 0/ig/kgr*S. a^8B» 

30 &t, an. En*fci*wrta-9oJ:5 

[0 06 0] **©56aBft^O*»183^S/^ , J 
*SUII(©«#a\ *<Df^*:n~FT*«e^*^ 
<R E . ay. Uvl/*:*^) Sfcttf-Ol'* (W. # 
y^^-/^ ^to^xVJfrZ) &c£>P-^>^ 

$ n 65g?§tc a d s^-r a c <b cc j: o x bmsx * a o 

Carbit6 Vaccines, 1987, Cold Sprinq Harbor Labor 
40 atory, p. 68-71 BE. 3 ? J CDffi^^:lBt8L/, — ^Clem 
ents Pathol .Immunopathol .Res. 6il37 (1987)) tt* 
^♦^©flyflSrfEiSLTl^&o Moss^> Ann.Rev.Immu 
nol .5: 305 (1987)) ifiyZTsUfrT. ^rffiffl 

[0 06 1 ] Ss^^'J-f^litti^f^ 
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T^^^^y^AtCjfA-r^Ci^PltBr** CSmith 
6, Gene 25:21(1983) ) . V 4 )Wbmi*1t* ^fig 
«t^<D»Afc<fctf&3E^ tt»Mtttcj«3R!all((c» 
T^in^OS^^il^S-lf & CPerkus^, Science 22 
9:981 (1985) ) 0 

[0062] m&tk&y2is-T?j>i>x<Di'mic&m 

(a) iwaaia«3 - K-r*^^u*^Frou*wr* 

(b) mMfrtkz*4>i>xzMmmmyiftvmE2i*: ; 
<c) mt&&z>&&&jL<m)\'X*if9m-r*> 

[0 0 6 3] ^V^^Aj£0C*tT^'7^^>«:*5liT 

. jw©«GT*#Ar * c i cc j: o r $ h^msx * 
#-c#, cn^c<fco^— ©»7^^>^c^r^^-^ * 30 

[0 064] ^fMUO-^^^r-^^^^XOti^tt^ 

tCffll^nS (stick ) " ffi£ffiJBT&C 

<D?RJg| (wing web) ©^*^t>fcDOTl/fc 0 T£ C <h 

[0 0 6 5] &&UtfL'<?*-£.y9*^lZ1k 

L/< tiSS^^-fe^WA^CC CBalancou6, Nature 
322:373 (1986)) ISCD*^ $> &l^S|P(Dt£CC&^£ 

9 h y©JECtilEJg£A£*'l«5> (Sharma, Avian Pis. 25: 
1155 (1985) ) o 50 



[0 06 6] 

vol /vol wt/vol a*g-c#>£ e 

^p-y-Y kp«hb 

E. ^70^13^^ h« v B— 33*fc«P 5 o. ooo 
<B©±IBia^a*- h*S?fei*tf/c5 Hf£K. 5 
0^<D/BSfe~7 h »J (&&3Mr$. Hubbard Cross;Avia 
n Services, Frenchtown, NJ) CDW^^6JRflL/c„ ffe 

WU y>ISK8fc&&* (PBS) *JBl>r»«»H« 
±r 1 5#IB»feilH,fc. {gjgjfrb (5 0 x q) *CJ:0± 

2. 00 0 x g. 4° C*C1 0#ra«'l>0TB4Xl//c o 
^U* h* Lysing ««« (8. 29g/l NH 4 C 
K 0. 3 72 g/l Na a EDTA, 1. 0g/l 

KHCO, , pH7. 6)KBBU *±"C3 
>f> + ^^M/c e yp^hat^ciOl^ P 
BS^lHiifci^U ZrLX&mm^tplCZJ*>1-<{u> 
Wfflk (Scrub Nylon Fiber, Fenwall Laboratories, Dee 
rfield, IL) 1. 0 g &*7^ A(fCMLtc 0 

— ^ (DEAE, Whatman DE52, Whatman Bio Systems, 

Inc., Clifton, NJ) T£ bfcffiMLtc* 

[0 06 7] DEAE-fe^n-^r©«»CCtt, i^jlx 
1 0> ®<Dj*UVJ h^PBS*tl Oml-^* K#y ^ 
-A^^AKtW, PBSr7gHL/c e ^OV^RS 
•fiKDl OOmlcW15aWH»4»CC0JR3h. ^IffJ^C 

ffiSUc^P'/^ KDSIffiSQ* I ODOGENS (Pi 
erce Chemical Co. ) &C<£££\ £/c&£ I O DO BE A 
DS (Pierce Chemical Co. ) <D<£FBfc: J: 9 12 5 Itg 
ftSUfco «#(0*ffir«. 4o<D I ODOBEADS^ 
0. 2My>Kth';^, pH7. 5r3i^U, 
l-3mCiO in I -Na^rJnA, ^L/tSS"C5» 
f B ^>+a^-M/c 0 C<DSj£^-fT^CC2 0 0 m 1 
©PBS, pH7. O^JSi^^p^-Y h (3x1 
0 e ) ^JtJO^, ^>+^^-^a>^ 1 5 4MH»Wfc. 

r-;b^;U^^^K (PMSF) 4«Bfi«S5mMiSr5 

[006 8] ttSSUcyp^h^rl 2, OOOxgt 

felHlJRL/, flTPBS, pH7. 0*(02%Ff^ 

stM^ h y^A (sds) *fc»i% h y h>x - 1 o 
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o<Dt>-rn#>© i mi*ccnj*<bLfc. ^mmwA 1 2 . 

O0 0xgT3^KI»*Lt:i»C»fc. pI«SS*3. 5 

9 hji/©PBS. pH7. ots«rir, sgg-r&itin 

5xl0 8 c pm^sa«:tt*ii*ti*) *fiWWF*t? 
4° CrWJBLfc. TCAtt»oI«tt*M«Btt-ll«:* 

[0 0 6 9] ^l/^Jl/r^^t FHJe-rfdV-f HCC*tT 
S^^JSilL»t**©«fc9«COrilWOte : fal x 1 0 10 

/c e BJE3ttfc«£*tt2 0 0 0 x gt5^PW1"^ 
C^KAOIbIiKU PBSt3iiSfe*U -eUTlmKD 
PBS*CC||»»l,fc. ia-«;-7>FBWM 
*<DftJ*K:0. 5ml<D^^n>f>FT^*^>hTa 

^S-^Lfco cn6<D l ?-y*4 r «:2illffl©IBIH**JC» , t: ; f ; 

#-r&ii«5wsffis**2ip|#A^:. *»©iisnfcgw>2 20 

25 00xg"C15 ^BBit'frT & C <h CC <£ 9 ffH*$WJfiL 

[0070] ftffitti»ffl©a«isa©*>^^ ( 5 m 

K 5x10 s c pm^f) * 1 0 0 /z 1 CO I P««SK 
(0. 25%NP-40 > 2 OmMF UX-HC 1 . P 

H7. 5. 0. 15M NaC 1 ) 4»«C*HRU 5 u g 

CD Staph-A^a (Pansorbln (§SB8) , Calbiochem 
Corp., San Dieqo, CA ) ±ftfc*±T2 0#BU>* 

:*^rT&C<tK£9^&M?^bU *LT5-10 30 

^-c- r L/C SH*8tef**5 u gCD staph-AfiSi* 
Eppendorf a^ftri 5»BS^l/c. CO^U? 

it» usiga* s d s > ^««« ( 6 5 mM 

byx, pH6. 8, 0. 5%SDS 4 5%/S-y^# 
7>x^y-;W io%^y^a-^ 0. 1%^p^t 
7*;-Jl/^l/-) *1 0 0° Ct5<HBMfSCi 
CCcfcOa^^eaSWIO/c. SDS-PAGE« Laemm 40 
11 Nature 227:680 (1970) ) iCfBtgCD<fc 5 LT^JS 

[0 07 1 ] ^If^faJfiLflt-CffenfefefttteiTOJ: 5 
BSftS-ar&CiCCiOjHKU^: ( 1 00. 0 00t-^ 

*k 2jiracopaps"C3ii^/c) o ifiLSK&^Raw'Jtc 

<fc9SKU JS*af*JH«*2 5 00xgr5»»&L 
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ymnitflit^ (i) 125 i -am-nmruvrj* 

crZ-fFXeisJ:!^ (2) #«; (A)^a^h 

RNA©-f>tfFn Bs«iw*ft3SttB § * ut*mm 

*'<7->tc 0 Xtt, ttIRUfc5ia«:SDS-PAGECC* 

[0073] ctm><D$mtc£ *) * w*<DiBMfrz<o& 

felT^EWricDNA^-f^U-OW^^U 
Sin^^b/Co 

[oo74]7-f^y T»e«c»« o */-f 

DSIRWCCia»3nfclS*ja89 (antibody select ) £ 

tcDjfcm*c#i>r^iL/c 0 wmtciftH^*r^i v 

[0 07 5] Htt7r-2>*K«KCC**, 42* cr 

3. sieiBWis*^. sa^saoB^«c<D^u-f 

(Cl0mM>(V7'at^^7^b^F (IPTG) 

£&C<fc9ii«U >f> + ^^3^37' Ct6- 
8Wffll*IWfc. !«Hft«f7 -f Jl/*-*TBS (2 0mM 
hU^HCl, pH8. 0, 150mM NaCDt 

as»u mmowv^J vskm (e • nyisiiawr* 

ffl^r^^HX^^cfeCD) <L4 B C"C8- 10«FH>r 

[0 07 6 ] 7 ;v#-±^»^Sateq$MflW:*&£l> 
/ctnft^rO. 1 M^y pH2. 6, 0. 1 5M 
NaC102. QmWTmUOtc (2 0° CT15 

c i , pH8. or**nu/co mwibtctKi* "ta 

[0 07 7 ] fix{*SglJL/ctn(t^ffll^c^*^^>^0 
^ h*J:^^tit»»«rOte*«ia2W:^l/-c*S. « 
> m^aO^ttP^S^^ Bonner ^> Eur. J .B1ochem,_4 
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6183(1374) ) ItC&MZtl&yfrXV??? 

;UAte>tfJB (a) S/c^Si^ii^JL/ctnit (b) 

A*;UBte2«S (a) ^/c«!SftjM^JL//cJn» (b) T 
fe^tt^U 125 - I -^ffi^I^n^-Y h^6£^f 0 
^P-/^ hmRNACD#g|feJ:^ Y>^hP SitK 

i x i o 9 - 1 x i o^o^^mr^m^^uv^ 

h^U* r£ 1 mM^?^ F W F-^ (DTT) *5<fc 10 
t>'3 0 0#<4(DRNa s i n (Promega Biotec, Madiso 
n, WI ) 4**trS 1 Oml<DTEL/SDS««« 

(0. 2MF^HC1, 0. 1M LiCK 2 5m 
M EDTA, 1% (w/v) FfV;HRitFy)A 

(SDS) . pH8. 8) tp-CMMb. ^ltf7D> 

ttH«BI»**^-f-!f--*«6or io-i 2^hn-^ 

•C^t-{XUc c 3. OOOxgtfi 

firjfc&OT^BLfc. ±»*TELl«»«T^iMbU 

(24:24:1, v/v) 3r/fH>T 2 0ttffiL/c„ 20 
[0 07 8] 7k*B£ 1 0 Omgr/mico^n^^^— fe'K 

;U: ^aa^A (1:1) rSi(lil^lt^2 
teRSWOx * >> -;U£ffll>T F 9 YT Y *_b"C 1 B$Ft8, 

cr- iftitiBs-efc. lo, oooxg 

T1B$»M1 ^U^F^TE (lOmMFyx, p 
H7. 5, 2mM EDTA) trC^MML* 4ml<DC s 
C1K5. 7M CsCK 0. 1M EDTA) ^ 
iIUT15 0, OOOxg, 15' C^2 0B#Mifrl>L, 
tc 0 RNA^l/7h?:2. 5{SS«CDx£ y 30 
TO. 2MiWJ*y>A*6Wtt«S'&^:. C^RN 
A*. Maniatis, mftH, p.l97(CfEiS£*l<2> <fc 5 L 
*y rf-dT-b^o-^CC— HilUr^V (A) f 
RNA^ffifflU/t. 5x10" ^P^F/i^^RN 
Al. 9mff©-HKWiR«:ttW2 0Mff©# i ; (A) * 
RNA^t^/Co 

[0 07 9 ] 0. 1-0. 5/2g©mRNA^fflC\ J£ 
j£iE^3 2 0 // l*/cDlO-2OMCi0 3S S-^^ 

ft?© (Amersham Corp., Arlington Heigths, IL £tdtX 40 
Promega Biotec ) Y>f ha ^S^/S^ritiS 

Ktt< SDS-PAGE(Cj:^#fl, ^;l/*n^7 

[0 08 0] ^*;l/C(DU->a«:, *y (A) 
n -< F R N A K:<fc 9 itSi 3 titcmM<D%±UW&fa* 

tret* u->b, c*5cfco'd«, ^n-en^A^5-7 
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[0 0 8 1 ] 02, ^JVCOU-^afcJctfcfcW:* 

-> (^*;l/A, U->b) «c«|fffil/tti^ 
;UC«2 3+n^;b F>;*> FstfA6ti& (^*^A, 
U->b, 5*cHl) o CO2 3^oWh>^eti$/c0 
2, ^"*;l/B, u^bte^sns^K: 12 ' I 
^n^/Y F»a*61S(^iJUfcfa#«cJ:^rfeiaffit6 

5 2 3 + a»h >3lffl£i JSte 7u~kvis>>?2ti5Z> 

r*ttcDNA«6 us<DJU\rj (A) + RN 

A#>6, Gublerfc, Gene25:263 (1383) (Cl2i££*l£ck 

#><Di£$£^l?^ (BRL. Gaithersburg, MD) &mcffl 

««*AfiS«yt«>©RNase H (BRL) 

E. n y DNA^y j**7 — M\ (New England Biol abs, 

Beverly, m) £/8l>T£-/&Ofco ^«C % r*HcDN 
A«T4DNA^yy^-4f (BRL) tffl^W* 
W±«rU SSJS^O^n hn-;l/tctSorE c oR I ^ 
^"7 — Hz (New England Biolabs ) "CMIbWlEc o 
R I y>*7- ( GGAATTCC, Collaborative Rese 
arch Inc., Bedford, m) *ttlMLtc 0 

[0082] EcoRI Vmim, TfB<D Huynh6tC<t 

Offitssft&J^cLT, cDNA^AvmA-5 

OM^iBjbOras8©y >*-^Pitt3 0 0 b Pel: 
0/h$^cDNA^iiL/Co XtCC^cDNA^xj? 
^-^tt^Cj:^rtgfflL//c 0 ^Y^y-fc* D.Glove 
r (#1), DNA, Cloning Vol.1: A Practical Approach, 
1585, IRL Press, Washington, D.C. , p. 49-78 tp~C Huy 
rih6teJ:0K«3ft4J:5Cct/TA t 1 1 (Stratage 
ne Cloning Systems, San Diego, CA ) t PCCf3Hl//c 0 
EcoRI cDNAKJ*-*, EcoRIiHfcL«'J 
>I£ J fbA gt 1 1 T — A (Stratagene Coning System 
s) GCjlMU ^UT^ST^DNA^i^^CO^D h 
^-;KC£f-?r Gigapack O^ffiS) * v b (Strata 
gene Coning Systems) ^o*C77 —i/tfL^vtr—is 

[008 3] £j&L/£^Y:^y-£Yl O8 80^Jffl 

PtW^^ F ( I PTG. Sigma Chemical C 
o.) ©#SKX-g a 1 -Jis- h (Maniatis, fufctj, 

p. 24 ) ±rt677 - zttm&y? - * ©tb*p e>, $^ 
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9 0%T*S£«W3*ifc. 

Agtl UO^ hcDNA^l7^7 i ;-^ « 
1 0 0 0 0^ — ^/1 5 0mm:/U- YOm^X Y 1 
0 9 0*BlfiCC*C»fc. ^*5^U-h61*4 2' Ct 
3. S^BB-f^^-rU lOmM IPTGW 

7 r#>e>£DtUU TBS (20mM 

hUXHCl, pH8. 0, 0. 15M NaCl) t 

VfSjajfiL« (FCS) tdtT4TBS*t*IK:tl 

[0084]^^^^^, Yl 0 9 0*MS&8H> 

■c^^»$i±/c^if¥6t^av>r hjfiim^^c, 20 

%-)^Ai»*Mr4TBS*l : lOOOM^l 

B#Pei^>^^^-hL/c 0 *»»ewiitt*TBsr©a 

J^gt^ (C^^lWO. 1%NP-40*M) 

te'&^f* (BioRad, Richmond, CA) £ft&C^lftL 
t^WT BS*1 : 1 0 0 0©4MRKr£ffiiCT 1 R3IB 
^>^^^-hUc e 1 h-A* (Bi 

oRad) *fflc^r«Jt«<DIH?W«:fi£i»«esJ6*iac 5 
H*/c 

defies l/c. ccDjfiLm «y i o 9 omm^m^x^m. 

T&JBU/Co :7^~*jMHH«*«-oT2HB© 
[008 6] ^A#5 -7 <bift£$ft/cloCD^a~> 

/Co mrMwerc*>z> i - 5 r vti^t^ 

/Co DNAEWHWtKJ:^ Ch607r-^a-> 

E. 3'Jftr(0^Ay5-7cDNA(PfBi 
7A^5-7>0^(D1. 2kb»AWEco R I ffiit 
to£OT*?V~X#*'msmtoK&Q2Ml>fc CManiat 
is6,Htrffi, p. 15 7-170} e EcoRI^dATP 
d T T P£>??3E~RC * U -/ ^tf< U 5 — fe**C«a 
U -cltB^iStCBamHI y>*~ (GGGATC 
CO *atfS3ttfc. C©»»Wr>t*3««0»^^ 
^-pDS56/RBS I I, PDS56/RBSI 
I. - l*$J:ypDS56/RBSI I, -2co^n-e 
ftOBamH l8M4K:#AUfc. C *i 6 3 * # 
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>PA«F£**T*3r9*3 Mandel^ J.Mol.Bio 

1. 53:159 (1970)3 tClS*g£ft£ «fc 5 K 0"C 
^^5FpDMI. lftfifW^E. 3iJM15*K: 
JfcjM0ftUfc. «X5FpDS56/RBSI I *5<fc 
O'pDMI. E. nVMl 5«»»W«WP 

UMfiM»8*3 1 6 6 9 5#CCH5*S*itt>*. 
F<P«3B 

— «*C % ^5FpDS56/RBSI I, -l*J<t 

10 2 5 O P S N 2 5 O P 2 9 J J - Af^g|S(iiR 

BSIK RBSII (-1) te^tfRBS I I <- 

2) ^^wnMt^o cft&oy^v-Ais^swa 

-A«&»tt«:ft*l/ CBWHW*lpa«fiBI*2 0 7 4 5 
[0087 ] lKl»»3Rj»*«>A. iilB^* ^ F«. ^ 

E. 3y«iartCC|t»Sn9*. N250PSN250 
20 P 2 9 tt, +#&»<D y U ? Kffft 

«H**rr* i a c p »safif^ftffl3n/c e c 
(D i a c p wiatewfetTtnttwrs^^x sfp 

DM I. l±UHf&rZ. 

[0088] pDMI. 1^7^5F(i, lacllfc 

x^— Wtfe?-*:lBf#T£. pDMI. ltipDS56 
30 /RBSI I, -1^-2^7^^ FiS^l^ 
£ o ^^^^-pDS5 6/RBSI K - 1 

-asfflJSrt &c?cS «J$ ^ ti & <fc 5 «t«-r £/ctf>cc % 

pDMI. I*«*"r*f4»3&5*«. coaS<D»«i« 
IMC I PTG£m&t£&C<fc9ji6££ft&o 
^■7^^ FpDS56/RBS I I 
Xba I iXho 1 ©SUIE^KBPttPitc* D 

«*j:tfj8 fe'jte^- («iiB«:rvfc:^y > 

(S4fcJ;CJ f 5#^) «ftS«pDS 
40 5 6/RBSI titi^X5FpBR 
3 2 2#>£§f2g3ft/c CBolivar ^, Gene_2:95-H3 (1 
977); Sutcliffe, Cold Spring HarborSymp. Quant .Bio 
1. 43:77-90 (1979)3 . 

-fe*iS^«$iffiB^H i n c I I *$<fctf P s t I <omm 
ewaft»<CiCCj:0»ttSti4. DNAiBWCCfcW* 
Ctie>O^IE«/8 - 5 * * v— tf(D7 S y^ie?dtc{si6 

m7 , P«t-^V^^-^-^N2 5 OP SN 2 
50P29, y#V-A*S^SBfl[RBS I I (EcoR 
50 I/BamHlK>i-<D8P#T*S> > WK»*S a 1 
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K P s t I fccfcO'H i n d I I I (DtyWiUtiL. E. 3 
y? t-v^A^CD*-^ t 0 C Schwarz 6, 

Natur e 272 :410-414 (1978) ) % ^07^7x^3-^ 

( Marco! i 6, FEBS Letters, 110:11-14 (1980)) *5<fc 
£>*E. 3'Jrr nB^P>©^-U-3?-T 1 (Br 
osius 6, D.Mol.Biol. 148:107-127 (1981)3 &lBt$-? 

^•^^^ FpDS5 6/RBS I I ( - 1 ) 

FpDS5 6/RBS I I (- 1 ) (06*5<J: 10 
t>*7) tey'^X* FpDS56/RBS I I LWlffiVh 
U#V-A*fr&«MlRBS II (~ 1 ) 

So 

y'^^^ FpDS5 6/RBS I I (-2) 
77^^FpDS56/RBSI I (-2) (08*5 J: 

U9) tei^x* kpds56/rbs i i tmwce$> 

2>&. U#V-AlS£»ttRBS II <"2) 
3Tt,>£o 

[0 0 8 9] C^6 3ii©7 7^5 K(0S6S«. 
6^3@cr>oJ^V-f :r ^>^^U--A^6cD^a^ 20 

77^; KpDMI. 1 

77^$h*pDMI. 1 (Ml 0*J<fcO*l 1 ) tt* E . 

^ y fflsatc tj-r^Aiy >m&* i)^ow^F7 

>X^/>Tn5 (Becke>, Genel?: 32 7-336 (1982) ) 

a c y ^U?if-£n- Kt^fe©^^^ 
^r-^-^M I 9 CCalos, Nature 274:762-765 (197 
8)) 1 a c I itfcT- (Farabough, Nature 27H76 30 

5-769 (1978)) *ffi8rT*. F P DM 

i . i i*imto*vimm^<D&mui£m*Ki!&*± 

rCDflttB*SWr*^X5 FpACYC 1 8 4 (Chan 
q Cohen, J.Bacteriol . 134: 1141-11.56 (1978)) 

[0 0 9 0] ±iE<D7yZ$ FCCjDiL. E. raUjWWR 

aJB-T^*r*4. }«S$^MLB«Wr3 7 
" C&CT*f?I3tf CManiatis6, HiHti, p. 68 ) % C<D 
igifeKlroM I PTG*JnA4Ci6CJ:OSe<3D»« 40 

>^i/*»BXU. *>^l/*©ilfflJia*a^«:J:0««> 
/Co ttUIS^U? h£ Crow! 6, UW. CClBKSnSJ:^ 

ccur«ifflu*ur*JB«j*s ds-pageccjJpw 
/Co yjn*j©siatt*-v5/-^y yr> 
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(Towbin6, Proc. Natl .Acad. Sci .USA76:4350 (1979); 
Burnetti , Anal .Biochem. 112:195 (1981)) (DtcibtC- 
Fa-fejl/ u -xmtcmf 3 -Sfc. 
[o o 9 i ] co^tJfrte, so^r^y-Tv >y 

7 U-A&C&^Tl o©^TI?JK:*S 1 . 2 k b CD c D N 

cfc^CCc DNA BB#I#<D;* ^Ut^K680AT Gl§i§ 
3 F >CC5fetf T & 3 -r>(D±X<D y -7W > W Art 

DNAjggjJg&fi 

-jKtC, 1 mNDfiffl— Bj6ffif«»^60^X S F DNA 
©^*SBtd(t»v Birnboim h Nucleic Acids Resear 
ch_7:1513 (1979)) ©^*JBt>T5ljS6Ufc. C^S 

gtrtSo JtB^*©^X5 F D NA^ffifct^^ 
Al^ffll^IiT'nh^-^ (Maniatis^, MB* 

p. 93 ) (c^n y » h;^s^6HiSL/Co 

[0092] 7A^5-7^601. 2kb EcoR 
I c D N A Jf AVKD D N AEJUte&CD <fc 5 GCL 

L/Co c<D» A$j£E c o R i rilMfcu y;i^8tcc*» 

tt, Crowl e>. Gen e 38: 31 (1985) ) &CfBiS£*l£Ec 
oRI?g<tpEV-vrf^7^$F«:ieUc. CO 
^7^5 F£p EV/5-7i^SL, 'W:/y 
-i ^3>5>«t aXFT?mmir2>) m<Dl. 2kb cD 
NA#Aft**M"fci*>K:* *5j:c>* Zaqursky 6 Gene 
Anal.Tech_2:89 (1983)) <Dj5&lrC<j: S^ffi D N AiB^J 
#WK*5t>T&J8G/Co 

[0 09 3] ^±ttDNAEW%i*5e-r4«:tt % 1. 2 
kbcDc DNAJ¥A^£M1 3. Mp 1 84aJ:c>*Mp 1 
9— M&yy-^ZZ-tC Bio-Rad ML3^n-->^ 

• t> F • 2^-#x>^>y** F£/8t>rif:/:?n- 

~>#lstc e DNAIB^JB Sanger 6 Proc. Natl .Aca 
d. Sci .USA 74:5463 (1977) ) (OV'f't^i^ • ^ ^ >T > 
. ^ > 3 >ffi£rffil>T v Bio-Rad+^ F&Cj;9 

[0 09 4] 5' ^Jr^3' #«IR««*4«f^Ay5 
-lfrh<D\. 2kb c DNAcd^/j:^ F 

7 h y JfiL»^fflt^r±IB<D J: ^ cc Lruasj L/c^^msi 

«©DNAEW*»«fr*i, C(D^St®^5' ^S"C 
TIB5?^U*^F*«aiWK:$WL*LT, 5-7}fA 
^(DE c oR ISR{44X< C<b*^3ti/c : 

[00'95] 

Ht4J 



(16) »PB¥6- 1 72 39 6 

29 30 
AATTCCCCTTTNCCCTTTC^ ■• 

AATTCGG , . (5.-7) 



[0096] c<omr.mm<omn<o^ ^mm^s 
& h # y a ik<d$£#> tvo^&xs-i ©em i h— -c 

***** fcKO)?^ U*^ Ft #3 0 Ot»f 5^>» 
S(DKt> O&tv"^ ^ > JS8**??ftT & c C<D c D NASH 
JUttB 1 CC^S *i4 2 0 0 <i(DT 5 JW$$&*^- FT 
S6 8fiOATG^P>6 6 8{4(DT A Aff±^i F>*"C 

[0097] 200 fflcDT 5 /i^6ffi4Sfitt:wt 

»c«tSMJI:B (H3, ^;l/ C , u->b) «cfel» 
r«»S*iAi^a^/-f hmRNA©— ^CBRfiW. 
OfufBE . ay#»^**-*<DcDNA*6IH*S*i 

# 6 , c omm mfr+mzmwn ma* m ^sds-pa 
<t m tc*n s n &^»<Di&Brt r * * . 

[009 8] 7A^5-7cDNAffAWU03-F 
ZtiZ>^&<Dffi£T * >>KKfll (H 1 ) (DfttfrttC J; 0 , 

M :/y gjjjg^^aj^e 
DNA*«TOJ:5«cL/t F y ^>*$J:c;jEH-ctea 

[009 9]^44«J« («lxl0 5 t-^F) £ 
20mlODO. 5M EDTA, pH8. 0, 0. 5%tf 
;lo->;U (Siqma, St. Louis, MO ) CCSKSiU 0. 1 u 
g/m\<D7'\U*J'f — (Boehrinqer-Mannheim, BR 

D) £JBl>T50° CT2B$IBL 1 0 Mg/ mKDRNT 

-- fefK£ffil>t:5 0 o CClWHtUc. ^fi«2 0 
mMF'JXHCl, pH7. 5, 1 mM EDTA (T 

E) zmtnZ'&tcy *s-^2\$mttiL*:Vxy *s 
-V^OP^U (1:1) TlEtflffl-r^Ci&tJ: 

;vttiR«:«fcD«tBLft:. 1x10 s ^>xh^D 
NA0. 4mgO- »WiR«^fS6tife. 
[0 10 0] «F^ADNA*»JS#©^n hn-JUCCfit 

^STSDNAKK-^: Loenincf^WvS (4. 7g NaH 

1 PO« % 4. 36gh^ai, 0. 372g Na 

2 E DT A/y v h^, PH7. 6)*CD0. 8%T# 
p-XtMOV. 2. 5«FPa»S«ki6TSC«!:«:J:*)» 

C©y^*0. 25M HCir30»Ml 
U -eUTO. 4MN aOH*rZeta-Probey>^"7> 



(Bio-Rad ) K-BMWtS**:. 7^;^-^2xSS 

c (pH6. 8) T*fau *^Ttc8 0 # ccibsib 

[0 10 1] CW^^-^7°/oSDS k 1%BSA 
(Boehrinqer, 77^>3>V) , 0. 5 M NaHP 
10 0 4 WffiWL. PH7. 2*6 5° CT\ SBWHJ^WW 
^y ^-f-tf-S/a>*ffo/t:. 5-7ite^EcoRI 
J*A«JttiWB©pEV/5- 7:75X5 F^EcoRI 

f>#5A (Bio-Rad ) tf^«l#i&*ftft;fr ofc* * U 

a>?©gK:»n^/c 0 6 5* en 2^ra-f >**-^-^ 

3>«. 7^1/^^2xSSC/0. l%SDSt3 
20 i k -eitO. lxSSC/0. l%SDSt2a 6 

yADNAKIt^-F7^^7^iCj:«ffll 
/Co CCr»pEV/5-7«^5 F^ttffisnfc 
#! v ^D^Z-f h 5 - 7i»S^CD 1 . 2kb©cDNAif 

[0 10 2] C©^*f<0|S*«ia3CC^UT*9, *t 
rtePvu II (1), Hindi (2), PstI 
(3) . SphI (4) SWiSac 1(5) KlJ:S*H 
30 fb<D«*#*3*i*. 6. 5*5^^3. 6kb^A 

DNAKWt -en-enu-> 1 £5«c, Pvui ife 

<k*sr*«5. y^ADNA^E c oR \-C<DffiitTZ>t 
^*30^rcDNAWrmc— a-r&l. 2kby/A 
K)t#£ESEU/c 0 Hind IiEcoRIiCj; 
rNHtttJ:^ EcoR I BMMcJ: DiSSLT ttS gftfc 
cDNAE3W6^SJ**l*0. 9kbmK&£f&U 
40 fc 0 

[ 0 1 0 3 ] P s t I tlMfcn*3 o<DWJt#*£ffl3ftfc 
(U->3). cDNAE»6 2O(0Ps t I SSft# 
^$'J3*l, cn«3 0 5 b p(DrtgP»T>T-feJ:C>*2 0(Djg 

^KK-^fc/c^-rr*^^., *ztc*t^Ps t lilt 
©m^«»6< wwp s t i »tir©^*rfi<fc©ft« 

-eft*. cDNA*2@MnSphIic<t04)SS 
tiaWr>t©^^^> (U->4) *>6«f5je>PJfi|/j:tffR 
€r£l>&l». c DNAIS^J^^aiJStiS^St^rtBBS 
p h I »r>4-BC<Dy^«c*5lir»tftfflt?*36c^o^:. 
50 [0 1 0 4] JWJ h^6#MStl^y (A)d« 
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mRNACDy— 1f>^P v h^tFf (Alwine6 , Proc.Nat 
1. Acad. Sci.USA74: 5350 (1977) J CC*5t>Tte:, ^A^5 
-7JH£^©1. 2 kb c DNAKitfcfcRSWl . 3 k 
b<Dm— ©mRNA«0C->W:/y ^-{XL/Co *£S<Z> 
ffi5KH5fc*€>, 5-7 *a->tt, mflB I - 5 3i»»*> 
MBytes' »c&r>T. 5* ^iS^^U 

*^F*»^CC«tr)»<, ±ficDNAKII*»TC4 

[0105] BH«*i^to*4i, BiriacoH^^c D 
NAfeJ:0*^^AiB?iJCD*ilBttcb-©:-r^o 

jfiirefcj: t) &» <* n & r a * y r tuiK^sa * ^ - f -r 
i£ * * u * * f raw* e>*}£3*i£T^y r mriEf*^i 

[12] «*<DT^ 'JT^n*/-f hga©SDS-P> 
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[03] P vu I I (U->1 ) , H i n c I I (U- 
>2), PstI (U->3) , SphI (U->4) 

MSac i <u->5>'*ffl^rtfi{tufcr-f-^y 

[04] ^7^5 FpDS56/RBS I 

[0 5] FpDS56/RBS I I O^^U 

10 Fi5?»J*^*r, 

[06] FpDS56/RBSI I (- 1) <D 

[07] FpDS56/RBS I I (-l)CD 

[08] FpDS56/RBS I I (-2) (O 

[09] 7^*5 F p D S 5 6/RB S I I (-2) CO 

[BIO] ^5KpDMI. 1©«S0^To 
20 [ill] 77^^FpDMI. \Q>±Z9\s**YW 



[02] 

f^l 1b 



7 81 C AGACGAAGACGGATACGTCGTCGAAGTTCTTATGAAAACCGGACCCCATGGAGGAGTCG 
841 ACATGATGACTAGCACAGCATCACAAGGAAAATTCTGCGGAGTGCTTATGGATGACGGAA 
901 AAGGAAACCTAGTCGATGGACAAGGGAGAAAAATTACCGCCGTTATCGCATGCTAACTCA 
961 A C CGG A T AC CG AG T TT AG AAGCG G AC C AGG AG ACG ACG AG G ACG ACG AGTG AG T G AGC G G 
1021 AGTTGGCTTTTGTCCCrGTTGATGCCGTTGCCCACTTTCGCAGCTTGCTTGTTTCCTGGG 
1081 CTTGCCTGTGCCGCGACATGCGCTTGGCGTTCCGCCTGAGTTCTTTCGGACTGTTTTAAC 



1141 TTTTAATTCATTTTCTACTGCGGCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1194 



(18) 



!|$BPP6- 1 7 2 3 9 6 



[01] 

[SI 1 a 



1 GCTTTTGCGTCGGAGATAGTCGTTGTGTGTTTGCGCGATCACCCGCGAACTTCTCTACCA 

6 1 AC TG AAAAT GGC T AAGTCT ATG CTTT CTGG AATTG TTTT T G C T GGT C T T GTTG CTG CTG C 
MAKSMLSGIVFAGLVAAA 

121 AGCGGCCAGTTCGGCCAACAGCGCCGCCAACGTCTCCGTTTTGGAGAGTGGGCCCGCTGT 
AASSANSAANVSVLESGPAV 

181 GCAGGAAGTGCCAGCGCGCACGGTCACAGCTCGCCTGGCGAAGCCTTTGCTGCTTCTTTC 
QEVPARTVTARLAKPLLLLS 

241 TGCTCTTGCTGCGACTTTGGCAGCAGCTTTCCTCGTTTTGCAATGCTTCAACACCATCTC 
ALAATLAAAFLVLQCFNT IS 

30 1 CAGCAAC AACCAGC AAACCAGCGTCAGGAGACTGGCCGCCGGAGGTGCATGCGGAGATGA 
SNNQQTSVRRLAAGGACGDE 

361 GGAAGATGCAGATGAGGGAACTTCACAGCAGGCCAGCCGGAGGAGGAGAAAACCTGATAC 
EDADEGTSQQASRRRRKPDT 

421 CCCTGCAGCAGATAAATACGATTTTGTTGGCGGAACTCeAGTTTCGGTCACTGAGCCGAA 
PAADKYDFVGGTP VSVTEPN 

4 8 1 TGTTG ATGAAGTCCTTATCC AAATT AGAAATAAACAAATCTTTTTGAAGAACCCATGGAC 
VDEVLIQIRNKQIFLKNPWT 

54 1 TGGACAAGAAGAACAAGTTCTAGTACTGGAACGACAAAGTGAAGAACCCATTCTGATTGT 
GQEECVLVLERQSEEP I L I V 

601 GGCGAGGACAAGACAACACTTGAAGGATATCTTGGTAGTCAGCTCTTGCACAGGACGGAA 
A RTRQHLKDILVVSSCTGRK 

6 6 1 AGACTGCTAAAG AAGAGAAAGTTG AAGG AGGC AAAACTCAC AG AAGAT AT AAAGTC AAG A 
D C 

721 GCAGCGACCCAGGATATGGATTCCCATACACCACGGTGCTCGACGGGGTTCCTGTGGGAA 



(19) 



<&m¥-6- 1 7 2 39 



[03] 

E3 2 



[04] 

E2I 3 



- 97 

- 68 



- IB 

i - 14 



c 

bed 



97 
68 



[05] 

EES 4 

N250PSN250P29 



RBSD 




1 2 3 4 5 

.. :. : i \« -a ) - d fa* -A 

. .... ■ .r ■ Jt ">y. - % ,'- A 

4 ^ ?r /^ 




[09] 

CSSV 6 



N25QPSN250P29 
x 



bla 



«H3H 




T1 



cat 



(70) 

[06] 







ihj 5 a 


1 


xhoi 

CTCGflGAAAT 


CAXFAAAAAX TIAITXGCTT TCTGAGCGGA TAACAATTAT 


51 


AAEAGATTGA 


EcoRI 

AITGTGAGCG GAIAACAATT TCACACAGAA ITCATIAAAG 


101 


AGGAGAAATT 


BamHI Sail PstI Hindi 1 1 
AACTATGAGA GGATCCGTCG ACCTGCAGCC AAGCTTAATT 
HetArg GlySerValA spLeuGlnPr oSerLeuIle 


151 


AGCTGAGCTT 
Ser 


GGACTCCTGT TGATAGATCC AGTAATGACC TCAGAACTCC 


201 


ATCTCGATTT 


GTTCAGAAOG CTOGGTTGCC GCCGGGCGTT TITTATTGGT 


251 


GAGAATCCAA 


GCTAGCT1GG CGAGATTTTC AGGAGCTAAG GAAGCTAAAA 


301 


TGGAGAAAAA 


AATCACTGGA TATACCACCG TTGAXATATC CCAATGGCAT 


351 


CGTAAAGAAC 


ATTTTGAGGC ATITCAGTCA GTTGCTCAAJ GTACCTATAA 


401 


CCAGACCGTT 


CAGCTGGATA TIACGGCCTT TTIAAAGACC GTAAAGAAAA 


451 


ATAAGCACAA 


GTTTTATCOG GCCTTXAXTC ACATTCTTGC CCGCCTGATG 


501 


AATCCTCATC 


CGGAATTTOG TA1GGCAATC AAAGftOGG'lG AGCTGG1GAT 


551 


ATCGGATAGT 


GTTCAOCCTr GTTACACOGT TTTCCATGftG CAAACIGAAA 


601 


CGTTTTCATC 


GCICTGGAGT GAATACCACG ACGATTTCCG GCAGTTICEA 


651 


CACATATATT 


CGCAAGATGT GGCGTGTTAC GG7GAAAACC TGGCCXATTT 


701 


CCGEAAAGGG 


TTDHTGAGA ATATGTTTTT CGTCTCAGCC AATCCCIGGG 


751 


TGAGTTTCAC 


CAGTTCTGAT TTAAACGTGG CCAAZ&TGGA CAACTTCTTC 


aoi 


GCCCCOGTTT 


TCACCATGGG CAAATATTAT ACGCAAGGCG ACAAGGTGCT 


851 


GATGCCGCTG 


GCGATTCAGG TTCATCATGC CGTCTGTGAT GGCITCCATC 


901 


TCGGCAGAAT 


GCTTAATGAA TTACAACAGT ACTGCGATCA GTGGCAGGGC 


951 


GGGGCGrAAT 


TTTTTTAAGG CAGTTATTGG TGCCCTTAAA CGCCTGGGGT 


1001 


AATGACTCTC 


TAGCITCAGG CATCAAATAA AACGAAAGGC TCAGTCGAAA 


1051 


GACTGGGCCT 


TTCGrmAT cronurnu tcggiuaacg ciciccixag 


1101 


TAGGACAAAT 


Xbal 

CCGCCGCTCT AGAGCTGCCT CGCGCGTITC GCTGATGACG 



s 
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[07] 

121 5 b 

1151 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG 
1201 TAAGCGGATG CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTCT 
1251 TGGCGGGTGT CGGGGCGCAG CCAIGACCCA GTCACCTAGC GATAGCGGAG 
1301 TGTATACTGG CTTAACTATC OGGCAICAGA. GCAGATTGTA CTGAGAGTGC 
1351 ACCATATGCG GTGTGAAATA CCGCACAGAX GCGTAAGGAG AAAATACCGC 
1401 ATCAGGCGCT CITCCGCTTC CTCGCTCACT GACTCGCTGC GCTCGGTCTG 
1451 TCGGCTGCGG CGAGCGGIAT CAGCTCRCTC AAAGGCGGTA ATACGCTCAT 
1501 CCACAGAATC ACGGGRIAAC GCAGGAAAGA ACATCTCAGC AAAAGGCCAG 
L551 CAAAAGGCCA GGAACCGTAA AAACGCCCCG TTCCTGGCGT TTTTCCATAG 
1601 GCTCCGCCCC CCTGACGAGC ATCACAAAAA TCGACCCTCA AGTCAGAGGT 
1651 GGCGAAACCC GACAGGACTA TAAAGATACC AGGCCTTTCC CCCTCGAAGC 
1701 TCCCTCGTGC CCICTCCTOT TCGGACGCIG COGCITACCG GATACCTGTC 
1751 CGCCTTTCTC CCTTOGGGAA GOGTGGQGCT TTCTCAATGC TCACGCIGXA 
1801 CCTATCTCAG TKX3GIOIW3 GICGITCGCT CCAAGCIGGG CTCICTGCAC 
1851 GAACCCCCCG TICAGCCCGA OOGCTGCGCC TIATCCGGTA ACBVTCGICT 
1901 TGAGTCCAAC CCGGTAAGAC AGGftCTTATC GCCACTGGCA GCAGOCACTG 
1951 GTAACAGGAT TAGCAGAGCG AGGTATGXAG GCGGTGCTAC AGftC T T C TT G 
2001 AAGTOGTOGC CTAACTACGG CIACACIAGA AGGACAGTAT TTGGTATCTG 
2051 OGCTCIGCTG AAGCCAGTTA CCTTCGGAAA AAGAGTTGGT AGCTCTTCAT 
2101 COGGCAAACA AACCACCGCT GGTAGCGCTG GTnTTTTGT TTGCAAGCAG 
2151 CAGATEACGC GCAGAAAAAA AGGATCTCAA GAAGATCCTT TGATCTnTC 
2201 TACGGGGTCT GACGCTCAGT GGAACGAAAA CTCACGTTAA GGGATTTTCG 
2251 TCAIGAGATT ATCAAAAAGG ATCTTCACCT 'AGATCCTITT AAATTAAAAA 
2301 TGAAG ITl'lA AATCAATCIA AAGTATATAT GAGTAAACTT GGTCTGACAG 
2351 TEACCAATGC TTAATCAGTG AGGCACCTAT CTCAGCGATC TGTCTATTTC 
2401 GTTCATCCAT AGCTCCCTGA CTCCCCGTCG TGXAGATAAC TACGATAOGC 
2451 GAGGGCTTAC CATCTCGCCC CAGTGCIGCA AIGATACCGC GAGACCCACG 
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EI 5 C 



2501 




rcAGATiTAT CACCAA.TAAA rcArtrranee rrAwwvrn 

vwiUAi * iAl v^UA^Ainnn wwrUJww/ujww ^MjnniAAAtV.u 


2551 


AfVtVA/^A art 


ivMjl\.U4Uwi AWiXUUvUi ^ClvWUwUt UlViALiAni 


2601 




AAfui'i'AGAcrr AAfmxm*TY^n ccwtfejxata {tttiwYiCaa 


2651 


WW * 4 w 4 J WWW 




2701 


* X^^W^ ^ W#\4 Jk 


wWV'vSAMi AwWJwJTI m >1 WWMAMnUi / rV *1 1 Mn 1 'i i_ 


2751 






2801 




TTGGCCGCAG tgttaitzact catgcitatg gcagcactgc 


2851 


A1AATTCTCT 


TACIGICAIG CTATCCGTAA GATGCTTITC rGTGACTGGT 


2901 


GAGTACTCAA 


OCAAGTCATT CTGAGAATAG TCTATGCGGC GACCGAGTTG 


2SS1 


CTCTIGCCCG 


GCGTCAAIAC GGGATAATAC CGCGCCACAT AGCAGAACTT 


3001 


TAAAAGTGCT 


CATCATrGGA AAALVriVIT CGGGGCGAAA ACTCTCAAGG 


3051 


ATCTIAOCGC 


TGTTGAGATC CAGTTCGATC *EAACCCACTC GTGCACCCAA 


3101 


CTGATCTTCA 


GCATCTTTTA CTTTCACCAG U.T1TOXWG TGAGCAAAAA 


3151 


CAGGAAGGCA 


AAATGCCGCA AAAAAGGGAA TAAGGGCGAC ACGGAAATGT 


3201 


TGAA3ACTCA 


TACTCTTCCT TTTTCAATAT TATICAAGCA TTZATCAGGG 


3251 


ITMTGTCTC 


ATGAGCGGAT ACAZA2TPGA ATGTATTIAG AAAAATAAAC 


3301 


AAATAGGGGT 


TCCGCGCACA TTTCCCCGAA AAGTGCCACC 1GACCTCTAA 


3351 


GAAACCA.TTA. 


TTATCATGAC ATEAACCXAT AAAAATAGGC GXATCACGAG 


3401 


GCCCTTTCGT 


CTTCAC 



(23) 
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El 7 a 

Xhol 

1 CTCGAGAAAT CATAAAAAAT TTATTTGCTT TCTGAGCGGA TAACAATTAT 

EcoRI 

51 AATAGATTCA ATTGTGAGCG GATAACAAIT TCACACAGAA TTCATTAAAG 

BamffI S&lX PstI Hindi 1 1 
101 AGGAGAAATT AACTATCAGG GATCCGTCGA CCTGCAGCCA AGCTTAATTA 
MetArg AspProSerT hrCysSerGl nAla 

151 GCTGAGCTTG GACTCCTGTT GATAGATCCA GTAATGACCT CAGAACTCCA 

201 rCTGGATTTG TTCAGAACGC TCGGTTGCOG COGGGCGTTT TTEATIGGTG 

251 AGAATCCAAG CTAGCTTGGC GAGAXTTTCA GGAGCTAAGG AAGCEAAAAT 

301 GGAGAAAAAA ATCACTGGAT ATACCACCGT TGATATATCC CAAXGGCATC 

351 GTAAAGAACA TTTTGAGGCA TTTCAGTCAG TTGCTCAATC TACCTATAAC 

401 CAGACCGTTC AGCTGGAXAT TACGGCCTTT TTAAAGACCG TAAAGAAAAA 

451 IAAGCACAAG TTITATCCGG CCTTEATTCA CATTCTTGCC CGCCTGATGA 

501 ATGCTCATCC GGAATITCGT ATGGCAATCA AAGAOGGTGA GCTGGTGAXA 

551 TGGGAXAGTG TTCACCCTTG TEACACCGTT TTCCATGAGC AAACTGAAAC 

601 GTTTTCATCG CTCTGGAGTG AATACCACGA CGATTTCCGG CAGTTTCXAC 

651 ACATAXATTC GCAAGATGTG G CGTGTTA CG GTGAAAACCT GGCCTATTTC 

701 CCTAAAGGGT TTATTGAGAA TATGTTTITC GTCTCAGCCA ATCCCTGGGT 

751 GAGTTTCACC AGTTITGA3T TAAACGTGGC CAATATGGAC AACITCTTOG 

801 CCCCCGTTTT CACCATGGGC AAATATEATA CGCAAGGCGA CAAGGTGCTG 

851 ATGCCGCTGG CGATTCAGGT TCATCATGCC GTCTGTGATC GCTTCCATGT 

901 CGGCAGAATG CTTAATGAAT TACAACAGTA CTGCGATGAG TGGCAGGGCG 

951 GGGCCTAATT TTITTAAGGC AGTTATTOGT GCCCTTAAAC GCCTGGGGTA 

1001 ATGACTCTCT AGCTTGAGGC ATCAAATAAA ACGAAAGGCT CAGTCGAAAG 

1051 ACTGGGCCTT TCGTTT3ATC TGTTGTTTGT CGGTGAACGC TCTCCTGAGT 

Xbal 

1101 AGGACAAATC CGCCGCTCTA GAGCTGCCTC GCGCGTTTCG GTGATGACGG 
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[111! 

m 7 b 

1151 TGAAAACCTC TGACACATGC AGCTCCCGGA GACCGTCACA GCTTGTCTGT 
1201 AAGCGGATGC CGGGAGCAGA CAAGCCCGTC AGGGCGCGTC AGCOGGTGTT 
1251 GGCGGGTGTC GGGGCGCAGC CATGACCCAG TCACGTAGCG ATAGCGGAGT 
1301 GTATACIGGC TTAACTATCC GGCATCAGAG CAGATTGTAC TGAGAGTGCA 
1351 CCATATGCGG TGTGAAAIAC CGCACAGATG CGTAAGGAGA AAATACCGCA 
1401 TCftGGCGCTC TTCCGCTTCC TCGCTCACTG ACTCGCTGCG CTCGGTCTGT 
1451 CGGCTGCGGC GAGCGGTATC AGCTCACTCA AAGGCGGTAA TACGGTIATC 
1501 CACAGAATCA GGGGAIAACG CAGGAAAGAA CATGTGW3CA AAAGGCCAGC 
1551 AAAAGGCCAG GAACCGTAAA AAGGCCGCGT TGCTGGCGTT TTTCCAIAGG 
1601 CTCCGCCCCC CTGACGAGCA TCACAAAAAT CGACGCTCAA GTCAGftGGTG 
1651 GCGAAACCCG ACAGGACEAT AAAGAIACCA GGCGTCTCCC CCTGGAAGCT 
1701 CCCTCGTGCG CTCTCCTGTT CCGACCCTGC CGCTTACCGG AXACCTGTCC 
1751 GCCTCTCTCC CTTCGGGAAG CGTGGCGCTT TCTCAATCCT CACGCTGTAG 
1801 GTATCTCAGT TCGGTGTAGG TCG TT OGCT C CAAGCTGGGC TGTGTGCACG 
1851 AACCCCCCGT TCAGCCCGAC CGCTGCGCCT TATCCGGTAA CTATCGTCTT 
1901 GAGTCCAACC CGGTAAGACA CGACTTATCG CCACTGGCAG CAGCCACTGG 
1951 TAACAGGATT AGCAGAGCGA GGTATGTAGG CGGTGCTACA GAGTTCTTGA 
2001 AGTGGTGGCC TAACTACGGC TACACTAGAA GGACAGT2ATT TGGTATCTGC 
2051 GCTCTGCTGA. AGCCAGTTAC CTTCGGAAAA AGAGTTGGTA GCTCTTGATC 
2101 CGGCAAACAA ACCACCGCTG GTAGCGGTGG TTTTTTTGTT TGCAAGCAGC 
2151 AGATTACGCG CAGAAAAAAA GGATCTCAAG AAGATCCTTT GATCTTCTCT 
2201 ACGGGGTCTG ACGCTCAGTG GAACGAAAAC TCACGTTAAG GGATTTTGGT 
2251 CATGAGATTA TCAAAAAGGA TCTTCACCTA GATCCTTTTA AATTAAAAAT 
2301 GAAGTTTTAA ATCAATCTAA AGTATATATG AGTAAACITG GTC1GACAGT 
2351 TACCAATGCT TAATCAGTGA GGCACCTATC TCAGCGATCT GTCIATTTCG 
2401 TTCATCCATA GCTGCCTGAC TCCCCGTCGT GTAGATAACT ACGATACGGG 
2451 AGGGCTTACC ATCT3GCCCC AGTGCTGCAA TGATACCGCG AGACCCACGC 



(25) 
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[Ml 2) 

m 7 c 

2501 TCACCGGCTC CAGATTTATC AGCAATAAAC CAGCCAGCCG GAAGGGCCGA 

2551 GCGCAGAAGT GGTCCTGCAA CTHATCCGC CTCCATCCAG TCIAXTAATT 

2601 GTTGCCGGGA AGCTftGWHA AGrAGTTCGC CAGTXAATAG TTTGCGCAAC 

2651 GTTGTTGCCA TTGCT&CAGG CA1CGTGGTC TCACGCTCGT CGTTTGGI7VT 

2701 GGCTTCATTC AGCTCCGGTT CCCAACGATC AAGGCGM3TT ACAlGATCCC 

2751 CCAICTTGTG CAAAAAAGCG GTTAGCTCCT TCGGTCCTCC GMCGTTGTC 

2801 AG&AGIAAGT TGGCCGCAGT GTEATCACTC ATGGTTATGG CAGCACTGCA 

2851 TPATTCTCTT ACTGTCATGC CATCCGTAAG ATGCTTTTCT GTGACIGGTG 

2901 AGXACTCWVC CAAGTCATTC IGAGAATAGT GT&TCGGGCG • ACCGAGTTGC 

2951 TCTTGCCCGG CGTCAAIACG GGATAATACC GCGCCACAEA GCAGAACTTT 

3001 AAAAGTCCTC ATCATTGGAA AACGTTCTTC GGGGCGAAAA CTCTCAAGGA 

3051 TCTEACCGCT GTTGAGATCC AGTTCGATGT AACCCACTCG TGCACCCAAC 

3101 TGATCTTCAG CATCTTTTAC 1TTCACCAGC GTTTCTGGGT GAGCAAAA\C 

3151 AGGAAGGCAA AATCCCGCAA AAAAGGGAAT AAGGGCGACA CGGAAATGTT 

3201 GAAXkCTCAT ACTCTTCC1T TTTCAATMT ATTGAAGCAT TTATCAGGGT 

3251 IATTGTCTCA TGAGCGGATA CAIATTTGAA TGTATTXAGA A^AATAAACA 

3301 AATAGGGGTT CCGCGCACAT TTCCCCGAAA AGTGCCACCT GACGIXTTAAG 

3351 AAACCATTAT TATCATGACA TIAACCTATA AAAATAGGCG TATCACGAGG 

3401 CCCTTTCGTC TTCAC 



(26) #M¥B- 1 72 39 6 

[013] 

tB 8 



N2SOPSN250P29 




(27) «fBB¥6- 1 7 2 39 6 

CHI 4] 

1ST 9 a 

Xhol 

1 CTCGAGAAAT CATAAAAAAT TXAT1TCCTT TCTGAGCGGA TAACAATTAT 

ECORI 

51 AATAGATTCA ATIG7GAGCG GATAACAATT TCACACAGAA TTCATTAAAG 

Bamai Sail PstI Hindlll 
101 AGGAGAAATT AACTATGAGG ATCCGTCGAC CTCCAGCCAA GCTTAATTAG 
MetArg HeArgArgp rcAlaAlaly sLeuAsn 

151 CTGAGCTTCG ACTCCTGITC ATAGA1CCAG TAATGACCTC AGAACTCCAT 

201 CTCGA3TTCT TCAGAACGCT CGGTTGCCGC CGGGC GTTTT TEATTGGTCA 

251 GAATCCAAGC TAGCTTGGCG AGATTTTCAG GAGCTAAGGA AGCTAAAATG 

301 GAGAAAAAAA TCACTGGATA TACCACCGTT GAXAIATCCC AATGGCATCG 

351 TAAAGAACAT TTIGAGGCAT TTCAGTCAGT TGCTCAATCT ACCTATAACC 

401 AGACCGTTCA GCTGGATATT AOQGCCTITT TAAAGACOGT AAAGAAAAAT 

451 AAGCACAACT TITATCC3GGC CTTTAXTCAC AnCTCGCCC GCCTGATCAA 

501 TGCTCATCOG GAATITCGIA TGGCAATCAA AGACGGTGAG CIGGTGATAT 

551 GGGATAGTGT 1CACCCTTGT TACACCGTTT TOCATGAGCA AACTGAAACG 

€01 TTTTCAICGC TCTCGAGTCA AIACCAOGAC Gft lTTCCGG C AGTITCTACA 

651 CATATATTCG CAAGATGTGG CGTGTTACGG TGAAAACCTC GCCTATTICC 

701 CTAAAGGGrT TATTGAGAAT ATGnTTTCG TCTCAGCCAA TCCCTCGGTG 

751 AGTTTCACCA GIOTIGMTT AAACGTGGCC AAIATGGACA ACTTCTTOQC 

801 CCCCGTTITC ACCATGGGCA AATATTATAC GCAAGGCGAC AAGGlGCllA 

851 TCCCGCTGGC GATTCAGGTT CATCA1GCCG TCTGTGATGG CTTCCATGTC 

901 GGCAGAATGC TTAATGAATT ACAACAGTAC TOCGATGAGT GGCAGGGCGG 

951 GGCGTAATTT TTTTAAGGCA GTTATTGGTG CCCTTAAACG CCTGGGGTAA 

1001 TCACTCTCTA GCTTGAGGCA TCAAATAAAA CGAAAGGCTC AGTCGAAAGA 

1051 CTGGGCCTTT CGTTTIATCT GTTGTTTGTC GG1GAACGCT CTCCTGAGTA 
Xbal 

1101 GGACAAATCC GCCGCTCTAG AGCIGCCTCG CGCGTTTCGG TGATCACGGT 
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[015] 

EI 9 b 

1151 GAAAACCTCT GACACATGCA GCTCCCGGAG ACGGTCACAG CITCICTGIA 

1201 AGOGGATGCC GGGAGCAGAC AAGCCCGTCA GGGCGCGTCA GCGGGTGJTG 

1251 GCGGGTCTCG GGGCGCAGCC ATGACCCAGT CACGTAGCGA TAGCGGAGTC 

1301 TATACTGGCT TAACTATGCG GCATCAGAGC AGATTGTACT GAGAGTGCAC 

1351 CAIATGCGGT GTGAAA3ACC GCACAGATGC GTAAGGAG&A AATACCGCAT 

1401 GAGGCGCTCT TCCGCTTCCT CGCTCACTGA CTCGCTGCGC "TCGGTCTGTC 

1451 GGCTGCGGCG AGCGGTATCA GCTCACTCAA AGGCGGTAAT ACGGTTATCC 

1501 ACAGAATCAG GGGATAACGC AGGAAAGAAC ATGTGAGCAA AAGGCCAGCA 

1551 AAAGGCCACG AACCGTAAAA AGGCCGCGTT GCTGGCGTTT TTCCATAGGC 

1601 TCCGCCCCCC TGACGAGCAT CACAAAAATC GACGCTCAAG TCAGAGGTGG 

1651 CGAAACCCGA CAGGACTATA AAGATACCAG GCGTTTCCCC CTGGAAGCTC 

1701 CCTCGTGCGC TCTCCTGTTC CGACCCTGCC GCTTACCGGA TACCTGTCCG 

1751 CCTTTCTCCC TTCGGGAAGC GTGGCGCTTT CTCAATGCTC ACGCTGTAGG 

1801 TATCTCAGTT CGGTGTAGGT CGTICGCTCC AAGCTGGGCT GTGTGCACGA 

1851 ACCCCCCGTT CAGCCCGACC GCTGCGCCTT ATCCGGTAAC TATCGTCTTG 

1901 AGTCCAACCC GGTAAGACAC GACTIATCGC CACTGGCAGC AGCCACTGGT 

1951 AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAG AGTTCTTGAA 

2001 GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 

2051 CTCT G C1 G AA GCCAGTEACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC 

2101 GGCAAACAAA CCACCGCTGG TAGOGGTGGT TTTTTICTTT GCAAGCAGCA 

2151 GATTACGCGC AGAAAAAAAG GATCTCAAGA AGATCCTTTG ATCTTTTCTA 

2201 CGGGGTCTGA CGCTCAGTGG AACGAAAACT CACGTTAAGG GATTTTGCTC 

2251 ATGAGATTAT CAAAAAGGAT CTTCACCTAG ATCCTTTTAA ATIAAAAATG 

2301 AAGTTTTAAA TCAATCIAAA GTAXATATGA GTAAACTTGG TCTGACAGTT 

2351 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCIATTTCGT 

2401 TCATCCATAG CTGCCTGACT CCCCGTCGTG XAGAXAACIA CGATACGGGA 

2451 GGGCTTACCA TCTO5CCCCA GIGCTCCAAT GATACCGCGA GACCCACGCT 
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EI 9 c 

2501 CACCGGCTCC AGATTTATCA GCAATAAACC AGCCAGCCGG AAGGGCCGAG 

2551 CGCAGAAGTG GTCCT3CAAC TTmTCCGCC TCCATCCACT CTA3TAA1TG 

2601 TTGCCGGGAA GCTAGACTAA GXWHTCGCC AGTIAATAGT T2K3CGCAACG 

2651 TTOTTGCCAT TGCXACAGGC ATCGTCGTGT CACGCTCGTC GTTTGGTATC 

2701 GCTTCATTCA GCTCCGGTTC CCAACGATCA AGGCGAGTIA CATGATCCCC 

2751 CAICTICTGC AAAAAAGCGG TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA 

2801 GAAGXAAGIT GGCCGCAGTO TTATCACTCA TGGTTATGGC AGCACTGCAT 

2B51 AATTCTCTTA CTGTCATCCC ATCCGTAAGA TGCITTTCTG TGACTGGTGA 

2901 GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCCGCGA CCGAGTTGCT 

2951 CTICCCCGGC GTCAAIAOGG GA3AATACCG CGCCACATAG CAGAACTITA 

3001 AAAGTCCTCA TCATTCGAAA ACGTTCPTCG GCGCGAAAAC TCTCAAGGAT 

3051 CTTACCGCTG TTCAGATCCA GTTCGATGTA ACCCACTCGT GCACCCAACT 

3101 GATCTTCAGC ATCTTTEACT TTCACCAGCG TTTCTGGGTG AGCAAAAACA 

3151 GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC GGAAATGTTG 

3201 AATACTCATA CTCTTCCTTT TTCAATATTA T7GAAGCATT TATCAGGGTT 

3251 ATTGTCTCAT GAGCGGAIAC ATATTTGAAT CTATXTAGAA AAATAAACAA 

3301 ATAGGGGTTC CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA 

3351 AACCATTA2T ATCAXGACAT TAACCTATAA AAATAGGOGT ATCAOGAGGC 

3401 CCITTCGTCT TCAC 
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[018] 

[SI 11 a 

Hindi I I 

1 AAGCTTCACG CTCCCGCAAG CACTCAGGGC GCAAGGGCIG CTAAAGGAAG 

51 CGGAACAOiT AGAAAGCCAG TCCGCAGAAA CX3GTGCIGAC CXCGGATGAA 

101 TGTCAGCTAC TOQGCXATCT GGACAAOGGA AAACGCAAGC GCAAAGAGAA' 

151 AGCAGGTAGC TTGCAGIGQG CTEACATGGC GATJHGCTftGA CTGGGCGGTT 

201 TTATGGACAG CAAGCGAACC GGAATTGCCA GCTGGGGCGC CCTCTGGTAA 

251 GGTTGGGAAG CCCTGCAAAG TAAACTGGAT GG CTITCTTG CCGCCAAGGA 

301 TCTGATGGCG CAGGGGATCA AGATCTGATC AAGAGACAGG ATGAGGATCG 

351 TTTCGCATGA OTGAACAAGA TGGATTCCAC GCAGGTTCTC CGGCCCCTTG 
Met 

401 GGTGGAGAGG CTATTCGGCT ATGACTGGGC ACAACAGACA ATCGGCTGCT 

451 CIGMGCCGC CGTGTTCCGG CTCTCAGCGC AGGGGCGCCC OGTT CTTTTT 

501 GTCAAGACCG ACCTGTCCGG TGCCCTGAAT GAACTGCAGG ACGftGGCAGC 

551 GCGGCtATCG TGGCTCGCCA CGACGGGOGT TLCTTGCGCA GCTGTGCTCG 

601 ACGTTGTCAC TGAAGCGGGA AGGGACTGGC TGCTATTGGG CGAAGTGCCG 

651 GGGCAGGATC TCCTGTCATC TCACCTTGCT CCTGCCGftGA AAGTATCCAT 

701 CATGGCTGAT GCAATGGGGC GGCTGCATAC GCTTGATCCG GCTACCTGCC 

751 CATTCGACCA CCAAGCGAAA CATCGCATCG AGQGAGCACG TACTCGGATC 

801 GAAGCCGGTC TTGTCGATCA GGATGATCTG GACGAAGAGC ATCAGGGGCT 

851 CGCGCCAGCC GAACTGTTCG CCAGGCTCAA GGCGCGCATG CCCGACGGCG 

901 AGGATCTCGT CGIGACCCAT GGCGATGCCT GCTTCCCGAA TATCATGGTG 

951 GAAAATGGCC GCrnTCTCG ATTCATCGAC TGTGGCCGGC TGGGTCTGGC 

1001 GGACCGCTAT CAGG&CATAG CGTCX3GCTAC CCGTGATATT GCTGAAGAGC 

1051 TTGGCGGCGA ATGGGCTGAC CGCTTCCTCG TGCTTTACGG TATCGCCGCT 

1101 CCCGATTCGC AGCGCATCGC CTTCTATCGC CTTCTTGACG AGTTCTTCTG 

Phe 

1151 AGCGGGACTC TGGGGTTCGA AATGACCGAC CAAGCGACGC CCAACCTCCC 



(31) 
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[019] 
EI 11 b 

1201 ATCACGAGAT TTCGATTCCA CCGCCGCCTT CTA1GAAAGG TO3GGCITCG 
1251 GAATCGTTTT CCGGGACGCC GGCTGGATGA TCCTCCAGOG OGGGGATCTC 
1301 ATGC7GGAGT TCTTCGCCCA CCCCCGGCTC GATCCCCTQG CGAGTTOGTT 
1351 CAGCTGCIGC CTGAGGCTGG ACGACCTOGC GGAGTICTAC CGGCAGIGCA 
1401 AATCCCTCGG CATCCAGGAA ACCAGCAGOG GCTAICCGCG CATCCATCCC 

Sail 

1451 CCCGAACIGC AGGAGTGGGG AGGCACGA3X3 GCCGCTXTCG TCGACAA.TIC 

1501 GCGCTAACTT ACATTAATPG CGT1GCOCTC ACTGCCCGCT TTCCAGTCGG 

(Gin) 

1551 GAAftCCTGTC GTGCCAGCTC CATIAATGAA TCGGCCAACG CGCGGGG&GA 

1601 GGCGGTTTGC GTATTGGGCG CCAGGGTGGT TTTTCTrTT C ACCAGTGAGA 

1651 CGGGCAACAG CTGATTGCCC TXCACCGCCT GGCCCTGAGA GAGTTCCAGC 

1701 AAGCGGTCCA OGCTGGTTTG CCOCAGCAGG CGJUAATCCT GTTTCATGGT 

1751 GGTTAACGGC GGGATAXAAC ATCAGCTGTC TTO G GTATCG TCGTATCCCA 

1801 CTACCGAGAT ATCCGCACCA AOGCGCfcGCC CGGACTCGGT AATGGCGCGC 

1851 ATTGCGCCCA GCGCCATCTG ATCG1TGGCA ACCAGCATCG CAGTCGGAAC 

1901 GATGCCCTCA TTCAGCATTT GCATGGTTTG TTGAAAACCG GACATCGCAC 

1951 TCCAGTCGCC TTCCCGTICC GCTATCGGCT GAATITCATT GCGAGTGAGA 

2001 TATITATGCC AGCCAGCCAG ACGCAGACGC GCCGAGACAG AACTEAATO3 

2051 GCCCGCXAAC AGCGCGATTT G CIGGIG ACC CAATGCGACC AGATGCTCCA 

2101 OGCOCACTCG CGTACCGICT TCAIGGGAGA AAATAATACT GTTGATO3GT 

2151 GTCIOJICAG AGACATCAAG AAATAACGCC GGAACATTAG TCCAGGCAGC 

2201 TICCACAGCA ATOGCATCCT GGTCATCCAG CGGATACTTA ATGATCAGCC 

2251 CACTGACGCG TTGCGOGAGA AGATTGTGCA CCGCCGCTTT ACAGGCTTCG 

2301 AQ3COGCTTC GTTCTACCAT CGACACCACC ACGCIGGCAC CCAGTTGATC 

2351 GGCGCGAGAT TCAATCGCCG CGACAATTTG CGACGGCGCG TCCAGGGCCA 

2401 GACTGGAGGT GGCAACGCCA ATCAGCAACG A CI GT TTGC C CGCCAGTTGT 



(32) 
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[020 ] 



m 11 c 



2451 TCTGCCACGC GGTTGGGAAT GTAATTCAGC TCCGCCATCG CCGCTTCCAC 

2501 TTTTTCCCGC GTTTTCGCAG AAACGTGGCT GGCCTGGITC ACCACGCGGG 

2551 AAACGGTCTG ATAAGAGACA CCGGCATACT CTGCGACATC GTATAACGTT 

2601 ACTGGTTTCA CATTCACCAC CCTGAATTGA CTCTCTTCCG GGCGCTATCA 
(Me t) 

2651 TGCCATACCG CCAAAGGTTT TGCACCATTC GATGGTGTCA ACGTAAATGC 

Sail 



2701 


ATGCCGCTTC GCCTTCGCUC 


GOGAATTGTC 


GACCCTGTCC 




2751 


GCTACTGACG GGGTGGTGCG 


TAACajGCAAA 


AGCACCljCtAj 




2801 


CTSiuCQuAEX OXAxm-JAjW- 


TTAGTATGTT 






2851 


TGAAGTGCTX CATG1\jCjC/uj 








2901 




attccgcttc 


CTCGCTCACT 




2951 


GCTCGGTCGT TCGACTGOGG 


GGAGCGGAAA 


TGGCTTACGA 


AOGGGGCGGA 


3001 


GATTTCCTOG AAGAlGCCAG 


GAAGATACTT 


AACAGGGAAG 


TGAGAGGGCC 


3051 


GCGGCAAAGC U21T1T1ULA 


TAGGCTCCGC 


CCCCCTGACA 


AGCATCAOGA 


3101 
3151 


AATCTGRCGC TCAAATCAGT 
ACCftGGOGIT TCCCCTGGCG 


GGTGGCGAAA 


CCGGAGAGGA 


CTAIAAAGAT 


CCGCTGITAT 


GGGCTC1CCT 


GTCTCATTCC 


3201 


TiXJJLSLTLAC CGGTGTCATT 


GGOGGUGITT 


3251 


ACGCCT3ACA CTCAGTTCCG 


GGTAGGCAGT 


TOGCTCCAAG 


CTGGACTGTA 


3301 


TGCACGAACC CCCCGTTCAG 


TCCGACCGCT 


GCGCdTATC 


CGGXAACTAT 


3351 


CGirriuAGr ccaacccgga 


AAGACATGCA 


AAAGCACCAC 


TGGCAGCAGC 


3401 


CACTGGTAAT TGATTEAGAG 


GAGTTAGTCT 


TGAAGTCATG 


CGCCGGTTAA 


3451 


GGCXAAACTG AAAGGACAAG 


TTTTGGTGAC 


TGOGCTCCTC 


CAAGCCAGTT 


3501 


ACCTCGGTTC AAAGAGTTGG 


TAGCTCAGAG 


AACCTTCGAA 


AAACCGCCCT 


3551 


GCAAGGCGGT lTimHT 


TCAGAGCAAG 


AGATTACGCG 


CAGACCAAAA 


3601 


CGATCTCAAG AAGATCATCT 


TATIAATCAG 


ATAAAATATT 


TCTAGATTTC 


3651 


AGTGCAATTT ATCTCTTCAA 


ATGTAGCACC 


TGAAGTCAGC 


CCCATACGAT 


3701 


ATAAGTTGTT AATTCTCATG 


TTTGACAGCT 


TATCATCGAT 
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[01a] 

1 GCTTTTGCGTCGGAGATAGTCGTTGTGTGTTTCCGCGATCACCCGCGAACTTCTCTACCA 

6 1 ACTGAAAATGGCTAAGTCTATGCTTTCTGG AATTGTTTTTGCTGGTCTTGTTGCTGC7GC 
MAKSMLSGIVFAGLVAAA 

12 1 AGCGGCCAGTTCGGCCAACAGCGCCGCCAACG7CTCCGTTT7GGAGAGTGGGCCCGCTGT 
AASSANSAANVSVLESGPAV 

181 GCAGG AAGTGCCAGCGCGCACGGTCACAGCTCGCCTGGC 2 AAGCCTTTGCTGCTTCTTTC 
QE VP ARTVTARLAX? LL L LS 

24 1 TGCTCTTGCTGCGACTTTGGCAGCAGCTTTCCTCGTTTTGCAATGCTTCAACACCATCTC 
ALAATLAAAFLVLQCFNTTS 

30 1 C AGCAACAACCAGCAAACCAGCGTCAGGAGACTGGCCGCCGGAGGTGCATGCGGAGATGA 
SNNQQTSVRRLAAGGACGDE 

361 GGAAGATGCAGATGAGGGAACTTCACAGCAGGCCAGCCGGAGGAGGAGAAAACCTGATAC 
E D A D EG 'TSQQAS R R R RKP D T 

4 21 CCCTCCAGCAGATAAATACGATTTTGTTGGCGGAACTCCAG77TCGGTCACTGAGCCGAA 
PAAOKYDFVQGTPVSVTE PN 

4 81 TGTTGATGAAGTCCTTATCCAAATTAGAAATAAAC AAA7CT77TTG AAGAACCC ATGGAC 
y 0 E V L I Q I R N K Q I r L K N P W T 

541 TGGACAAGAAGAACAAGTTCTAGTACTGGAACGACAAAG7G--^.GAACCCATTCTGATTGT 
GQEEQVLVLEP. QSEEP I L IV 

601 GGCG AG G AC AAG AC AAC ACTTGAAGG AT ATC7TGGTAG7C AGC7C77GC AC AGGACGG A A 
A R T R Q H L K D ILVVSSCTGRK 

661 A G ACTG C T AAAG AAG AG A AAGTTG AAGG A G GC AAA AC T Z AC A 3 AAG A TAT AAA GT C AAG A 
0 C 

72 1 GCAGCGACCCAGGATA7GGAT7CCCATACACCACGGTGC7CGACGGCGTTCC7CTGGGAA 
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[01b] 

781 CAGACGAAGACGGATACGTCGTCGAAGTTCTTATGAAAACCGGACCCCATGGAGGAGTCG 
84 1 ACATGATGACTAGCACAGCATCACAAGGAAAATTCTGCGGAGTGCTTATGGATGACGGAA 
90 1 AAGGAAACCT AGTCGATGGACAAGGGAGAAAAATTACCGCCGTTATCGCATGCT AACTCA 
961 ACCGGATACCGAGTTTAGAAGCGGACCAGGAGACGACGAGGACGACGAGTGAGTGAGCGG 
1021 AGTTGGCTTTTGTCCCTGTTGATGCCGTTGCCCACTTTCGCAGCTTGCTTGTTTCCTGGG 
1081 CTTGCCTGTGCCGCGACATGCGCTTGGCGTTCCGCCTGAGTTCTTTCGGACTGTTTTAAC 
1141 TTTTAATTCA7TTTCTACTGCGGCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1194 




(35) 
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Xhol 

1 CTCGAGAAAT CMftflAftAAT TTRTnGCTT TCTCRCCGGA TAACAAITAX 

51 AAIAGAJTCA AXTGTGAGCG GftlAACAATT TCACACAGAA°tTCA.TTAAAG 

101 AGGAGAAATT AACTATGAGA GGATCCGTTO^ACCTGCAGCC AAGCTIAATT 
MetArg GlySecValA spLeuGlnFr oSetLeuIle 

1S1 AGCTGAGCTT GGACTCCTGT TGATAGATCC AGTAATCACC TCACAACTCC 

201 ATCT3GATTT GTICAGAACG CTCGGTTGCC GCCGGGCGTT TITZ^TTCCT 
251 GAGAATCCAA GCTAGCTTGG CGAGATTTTC AGGAGCTAAG GAAGCIAAAA 
301 TCGAGAAAAA AATCACTCGA TATACCACCG TTGLVEATATC CCAAIGGCAT 
351 CGTAAAGAAC ATTTHGAGGC ATTTCAGTCA GTTGCTCAAT GTACCTAIAA 
401 CCAGAOCGTT CAGCTO3A1A TIACGGCCTT TTTAAAGACC GTAAAGAAAA 
451 AIAAGCftCfiA GTrristlCOG GOCTTEAXIC ACATTCTIGC CCGCCTGAIG 
501 AATCCTCAIC CGGAATITCG IAIGGCAATC AAAGACGGTG AGCTGGTGAT 
551 ATOGGAIAGT CTICACOCTr GTTACACCGT TTTCCATGAG CAAACTGAAA 
601 OGTTTTCATC GCTCIGGAGr GAAIACChCG ACGMTTCOG GCAGTTTCTA 
651 CACATATATT CGCAAGATGT GGCGTCTEAC GGIGAAAACC TGGCCIATTT 
701 CCCIAAAG3G TTTATTGAGA ATATGTTTTT CGTCTCAGCC AATCCCIGGG 
751 TCAGITTCAC CAGTITTCAT TTAAACGTCG CCAATATCGA CAACTICTTC 
801 GCCCCCGTTT TCACCATGGG CAAATATEAT ACGCAAGGCG ACAAGGTGCT 
851 GATGCCGCTC GCGATTCAGG TTCATCATCC CGTCTGHGAT GGCTTCCATG 
901 TCGGCAGftAT GCTTAATGAA TIACAACAGT ACTGCGATGA GTGGCAQGGC 
951 GGGGCGT^T IrrrTIAAGG CAGTTATTGG TGCCCTTAAA CCCCTCGGGT 
1001 AATGACICIC TAGCTIGAGG CA7CAAATAA AACGAAAGGC TCAGTCGAAA 
1051 GACTGGGCCT TTCGnTar CTGTTGTnG TCGGTGAACG CTCTCCTT»AG 

Xbal 

U01 SAGGACAAAT CCGCCGCTCT AGAGCTGCCT CGCGCGTTTC GGTGA.7CACG 
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[■5b] 

1151 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG 

1201 TAAGCGGA7X3 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT C^GCGGGTGT 

12S1 TGGCG3GTGT C3GGGCGCAG CCATGACCCA GTCACGTAGC GATAGCGGAG 

1301 TGTATACIGG CTTAACTATG CGGCATCAGA GCAGATTGTA CTGACMTGC 

1351 ACCA1ATGCG GTGTGAAATA CCGCACAGAT GCGTAAGGAG AAAAIACCGC 

1401 ATCAGGCGCT CTICCGCTTC CTCGCTCACT GACTCGCTGC GCTCGGTCTG 

1451 TCGGCIGCGG CGAGCGGTAT CACCTCACTC AAAGGCGG1A ATnCGGTEAT 

1S01 CT?OGAATC AGGGGAIAAC GCAGGAAAGA ACATGTGAGC AAAAGGCCAG 

1551 CAAAAGGCCA GGAAGCCTAA AAAGGGCGCG TTGCTGGCGT TTTTCCATAG 

1601 GCTCCGCCCC CZCTGACGAGC ATCACAAAAA TCGACCCTCA ACTTCAGAGGT 

1651 GGCGAAACCC GACAGGACTA TIAAAGAIACC AGGCGTTTCC CCCTGGAAGC 

1701 TCCCTCGTGC GCTCTCCTGT TCCGACCCTG CCGCTTACCG GATACCTGTC 

1751 CGCCnTCTC CCTTCGGGAA GCCTGGCGCT TTCTCVVTGC TCW3GCTGTA 

1801 GGTATCTCAG TTCGGIT7EAG GTCGTTCGCT CCAAGCTGG3 CIG TOIG CAC 

1851 GAACCCCCCG TTCAGCCCGA CCGCTGCGCC TTATCCGGTA ACTAXCCTCT 

1901 TGAGTCCAAC CCGGTAAGAC ACGACTTATC GCCACTGGCA GCAGCCACTX3 

1951 GTAACAGGAT "ZAGCAGAGCG AGGTATGTAG GCGG1GCXAC AjGAGTTCTTG 

2001 AAGTGGTGGC CIAACTACGG CTACACTAGA AGGACAGTAT nXXTCATClXS 

2051 CGCTCTGCTG AAGCCAGTIA CCTTCGGAAA AAGAGTTGG7 AGCTCTTGAT 

2101 CCGCCAAACA AACCACCGCT GGTAGCGGTG G TT T T T TTGT TTCCAAGCAG 

2151 CAGATEAGGC GCftGAAAAAA AGGATCICAA G£AGATCCTT TGATCTTTIC 

2201 XPCGGGGICT GACGCTCACT GGAACGAAAA CTCACGTTAA GGGATTTIGG 

2251 TCA2GAGATT ASCAAAAAGG AXCTTCftCCT AGATCCTTTT AAATTAAAAA 

2301 TGAAGTTrTA AAPCAATCTA AAGTAIATAT GAGTAAACTT GGTCT^ACAG 

2351 TtACCAATGC TZAArCAGTG AGGCACCTAT CTCAGCGATC TGTCTATTTC 

2401 GTTCATCCAT AjSCTGCCTGA CTCCCCGTCG TGTAGAXAAC TACGATACGG 

2451 GAGGGCTTAC CATCTGGCCC CnGTGCTGCA ATCATACCGC GAGACCCAC3 
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2501 CTCACCGGCT CCAGAITLAT CAGCAATAAA CCAGCCAGCC GGAAGGGCCC 

2551 AGCGCAGAAG TGGTCCTGCA ACTITATCCG CCTCCATCCA GTCTATIAAT 

2601 ronGCCGGG AAGCTAGAGT AAGTR GTIOG CCAGTTAATA GTTIGOGCAA 

2651 OGTTGTTGCC AJTCCEACAG GCVTCCIGCT GTCACGCTCG TOGTTICGXA 

2701 TGSCITCATT CAGCTCCGGT TOCCAACGAT CAAGGGGAGT TACATCATCC 

2751 CCCATGTTGT GCAAAAAAGC GGTTAGCICC 1TCGGTCCTC CGATCGT1GT 

2801 CAGAAGTAAG TXGGCCGCAG TGT P VICACT CATGGTTATG GCAGCACICC 

2851 ATAATTCICT TACTGTCATG CCATCOGIAA GATG CTTTTC 1GTGACTGGT 

2901 GAGXACTCAA CCAAGICATT CIGAGAATAG TGTATCCGGC GACCGAGTTG 

2951 CTCTIGCCOG GCGTCAATAC GGGAIAAIAC CGCGCCACAT AGCAGAAdT 

3001 TAAAAGICCT CA3CATTGGA AAACGTTCTT GGGGGCGAAA ACTCTCAAGG 

3051 ATCTIACCGC TGTIGAGATC CAGTTCGATG TAACCCAC1C CTGCACCCAA 

3101 CTGATCTTCA GCATCTTTIA CTTTCACCAG CGTTTCIGGG TGAGCAAAAA 

3151 CACGAAGGCA AAATCCGGCA AAAAAGGGAA TAAGGGCGAC ACGGAAATCT 

3201 TGAATACTCA TACTCTTCCT TTITCAATAT TATTGAAGCA TTTATCAGGG 

3251 TTATICTCTC ATGAGCGGAT ACATATTTGA ATGTA1TIAG AAAAATAAAC 

3301 AAATAGGGGT TCCGCGCACA TTTCCCCGAA AAGTGCCACC TGACGTCXAA 

3351 GAAACCATTA TTATCATGAC ATTAACCZAT AAAAATAGGC GTATCACGAG 

3401 GCCCTTTCGT CTICAC 
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[07a] 

Xhol 

1 CTCGAGAAAT CATAAAAAAT TE MTTOCIT TGTGAGCGGA TAACAATTAT 

ECORI 

51 AAXAGATTCA ATTGTGAGCG GATAACAATT TCACACAGAA TTCATTAAAG 

BamHl sail PstI Hindlll 
101 AGGAGAAATT AACTATGAGG GATCCGICGA CCIGCAGCCA AGCTTAATEA 
MetArg AspPcoSerT hrCysSerGl nAla 

151 GCTGAGCTTG GACTCCPGTT GATAGATCCA GTAATGACCT CAGAACTCCA 

201 TCTGGATTIG TTCAGAACGC TCGGTTGCCG CCGGGOGm TTTATTGGTG 

251 AGAATCCAAG CTAGCITGGC GnGATTTTCA GGAGCTAAGG AAGCEAAAAT 

301 GGAGAAAAAA ATCACTGGAT ATACCACCGT TGATAIATCC CAATGGCATC 

351 GTAAAGAACA TTTTGAGGCA TTTCAGTCAG TTGCTCAATG TACCTATAAC 

401 CAGACCGTTC AGCT3GATAT TACGGCCTIT TTOU^AGACCG TAAAGAAAAA 

451 TAAGCACAAG TTTTATCCGG CCTTTATTCA CATTCTTGCC CGCCTGATGA 

501 ATGCTCATCC G3AATTTCGT ATGGCAATGA AAGACGGTGA GCTGGTGATA 

551 TGGGATAGTG TTCACCCTTC TTACACCGTT TTCCATGAGC AAACTGAAAC 

601 GTTTTCATCG CTCTGGAGTG AATACCACGA CGATTTCCGG CAGTTTCXAC 

651 ACATAXMTC GCAAGATGTG GCGTGTTACG GTGAAAACCT GGCCTATTTC 

701 CCTAAAGGGT TXATTGAGAA. TATGTTTTTC GTCTCAGCCA ArCCCTGGGT 

751 G^GTTTCACC AGTTCTCATr TAAACGTGGC CAATATCGAC AA CTTCTT CG 

801 CCCCCGmT cacc^tgggc AAATATTATA CGCAAGGCGA C-AGGTGCTG 

851 ATGCCGCTGG CGATICAGGT TCATCATGCC GTCTGTGATG GCTTCCArGT 

901 CGGCAGAATG CTIAATGAAT TACAACAGTA CTGCGATGAG TGGCAGG3CG 

951 GGGCGIAATT TTTTTAAGGC AGTTATIGGT GCCCTIAAAC GCCIX3GGGXA 

1001 ATGACTCTCT AGCTTGAGGC ATCAAAXAAA ACGAAAGGCT CAGTCGAAAG 

1051 ACTGGGCCTT TCGTTTEATC TGTTGTTTGT CGGTGAACC-C TCTCCTGAGT 

xbal 

1101 AGGACAAATC CGCCGCTCTA GAGCTGCCTC GCGOGTXTCG GTGATGACGS 
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[07b] 

1151 TGAAAACCTC TGACACATGC AGCTCCCGGA GACGGTCACA G CITGICIGT 

1201 AAGCGGATGC CGGGAGCAGA CAAGCCCGTC AGGGCGCGTC AGCGGGTOTT 

1251 G3CGGGTGTC GGGGCGCAGC CATOlCCCAG TCACGTAGCG AIAGCGGAGT 

1301 GTATACTGGC TIAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA 

1351 CCATATGCGG TGTGAAATAC CGCACAGATC CGTAAGGAGA AAATACCGCA 

1401 TCAGGCGCTC TTCCGCITCC TCGCTCACTG ACTCGCTGCG CTCGGTCTCT 

1451 CGGCIGCG3C GAGCGGTATC AGCTCACTCA AAGGCGGTAA TACGGTTATC 

1501 CACAGAATCA GGGGAXAACG CAGGAAAGAA CATCTGAGCA AAAGGCCAGC 

1551 AAAAGGCCAG GAACCGTAAA AAGGCCGCGT TGCIGGCGIT TTTCCAIAGG 

1601 CTCOGCCCCC CTCACGAGCA TCACAAAAAT CGACGCTCAA GTCAGAGGTG 

1651 GCGAAACCCG ACAGoACTAT AAAGATACCA CGCGTTTCCC CCTGGAAGCT 

1701 CCCICGTCCG CTCTCCTGTI CCGACCCTGC CGCTXACCGG AIACCTGTCC 

1751 GCCmCTCC CTTCGGGAAG CGTGGCGCTT TCTCAATGCT CACGCTGTAG 

1801 GTATCTCRGT TCGGTGTAGG TCGTTOGCTC CAAGCTGGGC TGTG7GCACG 

1851 AACCCCCCGT TtlAGCCCGAC CGCIGOGCCT TATCCGGTAA CTATCGTCTT 

1901 GAGTCCAACC CGTOAGACA CGACTTATCG CCACTGGCAG CAGCCACTGG 

1951 TAACAGGAIT AGCAGAGQGA GGTATCTAGG CG3IOCTACA GA GTT C TTG A 

2001 AG1GGTCGCC TAACTACGGC TACACIAGAA GGACAGTATT TGGTATCIGC 

2051 GCTCTGCTGA AOTCACTEAC CTTCGGAAAA AGAGTTGGTA GCTCTTGATC 

2101 COSCAAACAA. ACCACCGCIG GTAGCGGTGG rTTTTTTGTT TGCAAGCAGC 

2151 AGATTACGCG CAGAAAAAAA GGATCTCAAG AAGATCCTCT GATCTTITCT 

2201 ACGGGGTCTG ACGCTCAGIG GAACGAAAAC TCACGTTAAG GGATTTTCGT 

2251 CATGAGATTA TCAAAAAGGA TC7TCACCTA GATCCTTTrA AATTAAAAAT 

2301 GAAGTTTIAA ATCAAICSA ACTAEATATG AGXAAACTTG GTCIGACAGT 

2351 XACCAATC-CT TAA7CAGTGA GGCACCTATC TCAGCGATCT GTCTATTTCo 

2401 XTCATCCMA GCTGCCTGAC TCCCCGTCGT GZAGATAACT ACGATACGGG 

2<51 AGGGCTTACC ATCTGGCCCC AGTGCTGCAA TGATACCGCG AGACCCACGC 



(40) 

[07 c] 

2501 TCACCGGCTC CAGATTTATC AGCAAIAAAC 

2551 GCGCAGAAGT GGTCCTGCAA CTTTATCCGC 

2601 GTTGCCGGGA AGCIAGAGTA AGTAGTTCGC 

2651 GTXCTIG CCA TTGCTACAGG CATCGTGGTG 

2701 GGCTTCATIC AGCTCCGGTT CCCAACGATC 

2751 CCATGTTGTG CAAAAAAGCG GTTAGCTCCT 

2801 AGAAGTAAGT TGGCCGCAGT GTTATCACTC 

2851 TAATTCTCTT ACTGTCATGC CATCCGTAAG 

2901 AGXACTCAAC CAAGTCATTC TOAGAATAGT 

2951 TCTTGCCCGG GGTCAATACG GGA.1AATACC 

3001 AAAAG1GCI C ATCATTGGAA AAC GTTCTT C 

3051 TCTTPCCGCT GTIG3GAICC AGTTCGATGT 

3101 TGATCTTCAG C^OUTTTIIAC TTTCACCAGC 

3151 AGGAAGGCAA AATGCOGCAA AAAAGGGfAX 

3201 GAAIACTCAT ACTCTTCCTT TTICAATAIT 

3251 TATTGTCTCA TGAGCGGATA CATATCTGAA 

3301 AAtAGGSGTT CCGCGCACAT TTCCCCGAAA 

3351 AAACCATTAT TATCATGACA TTAACCTATA 

3401 CCCTTTCGTC TTCAC 
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CAGCCAGCCG 


GAAGGGCCGA 


CTCCATCCAG 


TCTATTAATT 


CAGTTAATAG 


TTTGCGCAAC 


TCACGCTOGT 


CGTTTGGTAT 


AAGGCGAGTT 


ACATGATCCC 


TCGGTCCTCC 


GATCGTTGTC 


ATGGTTATGG 


CAGCACTGCA 


ATGCnrrcT 


GTGACTGGTG 


GTATGCG3CG 


ACCaVTTTGC 


GCGCCACATA 


GUAunACTTT 


GGG3CGAAAA 


CTCTCAAGG\ 


AACCCACICG 


TGCACCCAAC 




GAGCAAAAAC 


AW3GGOGACA 


CGGAAATGTT 


ATTGAAGCAT 


TTATCAGGGT 


TGXATTISiGA 


AAAATAAAGA 


AGTGCCACCT 


a^CGTCTArvG 


AAAATAGGCG 


TATCACGAGG 
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m 9 a 

Xhol 

1 CTCGAGAAAT CVtAAAAAAT TIATTTGCTT TOIGAGCGGA TAACAATTA.T 

EcoRI 

51 AATAGATICA ATTGTCAGCG GATAACAAIT TCACACAGAA TTCATIAAAG 

BamHr Sail PstI Hindlll 
101 AGGAGAAATT AACTATGAGG ATCCGTCGAC CIGCAGCCAA GCTTAATTAG 
MetAxg IleArgAxgP roAlaAlaLy sLeuAsn 

151 CTCAGCTIGG ACTCCTCTTG ATAGATCCAG TAATGACCIC AGAACTCCAT 

201 CTGGATTTGT TCAGAACGCT CGGTTCCCGC CGGGCGTITT TTATTGGTGA 

251 GAATCCAAGC lAGCTTOSCG AGATTTTCAG GAGCTAAGGA AGCTAAAATG 

301 GAGAAAAAAA TCACTGGATA TACC^CCGTT GATATATCCC AATGGCATCG 

351 TAAAGAACAT TTTGAGGCAT ITCAGTCAGT TGCTCAATGT ACCTAXAACC 

401 agaccgttca gctcgatrtt ACGGccnrr taaagaccgt aaagaaaaat 

451 AAGCACAAGT TTtA.TCCGGC CTTTATTCAC ATTCTTGCCC GCCTGATGAA 

501 TGCTCATCCG GAATTTCGTA TGGCAATGAA AGACGGTGAG CTGGIGATAT 

551 GOGATAGTGT TCACCCTTGT TACACCGTTT TCCATGAGCA AACTCAAACG 

601 TTTrCATCGC TCTGGACTGA ATACCACGAC GATTTCCGGC A GITICT ftCA 

651 CATATATTCG CAAGATGTGG CGTGTTACGG TGAAAACCTG GCCTATTTCX: 

701 CTAAAGGGTT TATTGAGAAT AT GT1T1TO S TCTCAGCCAA TCCCTGGGIG 

751 AGTHCACCA, GnTTCATTT AAACGTGGCC AAIATGGACA ACTTCITCGC 

801 • CXTCCrCTTC ACCAIGGGCA AATATEAXAC G-2AAGGCGAC AAGGTGCTGA 

B51 TGCCGCTGGC GATTCAGGTT CATCATGCCG TCTGTGATGG CTTCCATGTC 

901 GGCAGAATGC TTAATGAATT ACAACAGTAC TGCGATGAGT GGCAGGGCGG 

951 GGCGTAATIT TTITAAGGCA GTCATTGGTG CCCTTAAACG CCTGGGGEfA 

1001 TGXCTCTCIA GCTTGAGGCA TCAAATAAAA CGAAAGGCTC AGTCGAAAGA 

1051 CTGGGCCTTT CGITTIATCT GTTCTTIGTC GGTGAACGCT CTCCTGAGTA 
Xbal 

U01 GGACAAATCC GCCGCICXAG AGCIGCCTCG CGCGTTTCGG TGATGACGGT 
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[09b] 

1151 GAAAACCTCT GACACATGCA GCTCCCGGAG ACGGTCACAG CTIGTCICTA 

1201 AGCGGATGCC GGGAGCAGAC AAGCCCGTCA GGGCGCGTCA GCGGGTC1TG 

1251 GCGGGTGTCG GGGCGCAGCC ATGACCCAGT CACGTAGCGA TAGCGGAGTG 

1301 TMACTGGCT TAACTATGCG GCATCAGAGC AGATTCTACT GAGAGTGCAC 

1351 CATATGCGGT GTGAAATACC GCACAGATGC GTAAGGAGAA AATACCGCAT 

1401 CAGGCGCTCT TCCGCTTCCT CGCTCACTGA CTCGCTGCGC TCGGTCTGTC 

1451 GGCTGCGGCG AGCG3TATCA GCTCACTCAA AGGCGGTAAT ACGGTXATCC 

1501 ACAGAATCAG GGGAIAAOGC AGGAAAGAAC ATGTGAGCAA AAGGCCAGCA 

1551 AAAGGCCAGG aaccgtaaaa agcccgcgtt gctggcgttt ttccataggc 

1601 TCCGCCCCCC TGACGAGCAT CACAAAAATC GACGCTCAAG TCAGAGGTGG 

1651 CGAAACCCGA CAGGACTATA AAGATACCAG GCGTTTCCCC CTGGAAGCTC 

1701 CCTCGTGCGC TCTCCTGTTC CGACCCTGCC GCTTACCGGA TACCTGTCCG 

1751 ccmciccc ttcgggaagc gtggcgctit ctcaatgctc acgctgtagg 

1801 TATCTCAGTT CGGTGTAGGT OGTTOGCTCC AftQCTOGGCT GTGTGCACGA 

1851 accccccgtt cagcccgacc gcigogccit atccggtaac tatcgtcttg 

1901 AGTCCAACCC GGIAAGACAC CACTIATOGC CACIGGCAGC AGCCACTGGT 

1951 AACAGGATTA GCAGAGCGAG GEATGTAGGC GGTOCTACAG AGTTCTTGAA 

2001 GTGGTGGCCT AACTAOGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 

2051 CTCTGCTGAA GCCAGTBWCC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC 

2101 GGCAAACAAA CCACCGCTGG TAGCGGTGGT rrmTCTIT GCAAGCAGCA 

2151 GATTACGCGC AGAAAAAAAG GVPCTCAAGA AGATCCTTTG ATCTTTTCTA 

2201 CGGGGTCTGA OGCTCAGTGG AACGAAAACT CACGTTAAGG GATTTTGGTC 

2251 ATGAGATTAT CAAAAAGGAT CTTCACCTAG ATCCTTTTAA ATTAAAAATG 

2301 AAGTTTTAAA rCAATCTAAA GtAtATATGA GTAAACTTG3 TCTGACAGTT 

2351 ACCAATGCTT AATCAGTGAG GCACCIATCT CAGCGATCTG TCTATTTCGT 

2401 TCATCCAXAG CTGCCTGACT CCCCGTCCTG TAGATAACTA CGATACGGGA 

2451 GGGCnACCA TCTGjCCCCA CTOCTGCAAT GA1ACCGCGA GACCCACGCT 
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GST 9 C 



2501 CACOGGCTCC AGA2TIATCA GCAATAAACC AGCCAGCCGG AAGGGCCGAG 

2551 CGCAGAAGTG CTCCTGCAAC TTTATCCGCC TCCATCCftGT CXATTAATTG 

2601 TTOCOGGGAA GCEAGAG1AA GXRGTICGCC AGTEAATAGT TTGCGCAACG 

2651 TTCTTGCCAT TGCTACAGGC ATCGTGGICT CACGCTCGTC GTTTCGTATG 

2701 GCTTCATTCA GCTCCGGTTC CCAACGATCA AGGOGAGTIA CATCATCCCC 

2751 CATCTTGTGC AAAAAAGCGG TTAGCTCCTT CX3GTCCTCCG ATCGTTGTCA 

2801 G^AGIAAGTT G3CCGCAGTG TTATCACTCA lGG'lTATQGC AGCACTGCAT 

2851 AATTCTCTTA CltTTCATGCC ATCCGTAAGA TGCTTTICTG TGACTGGTGA 

2901 GIACTCAACC AAGTCATTCT G-^iGAATAGTG TATGCGSOGA CCGAGTTGCT 

2951 CTTGCCCGGC GTCAATACGG GAXAATACCG CGCCACATAG CAGAACITTA 

3001 AAAGTGCTCA TGFVTTQGftAA ACGTTCIT05 GGGOGAAAAC TCTCAAGGAT 

3051 CTTACCGCTG TIGAGATCCA GTPOGATCTA ACCCACICCT GCACCCAACT 

3101 GftTCTTCAGC ATL'l'lTJLACT TICACCAGGG TITCTOGGIG AGCAAAAACA 

3151 GGftAGGCAAA ATGCOGCAAA AAAGGGAAXA AQGGCGACAC GGAAATGTTG 

3201 AATACTCAIA C1CTTCCITT TTCAATMTA TIGAAGGATT TATCAGGGTT 

3251 A3TGTCTCAT GAGCGGMAC AXATTTGAAT GIATTTAGAA, AAATAAACAA 

3301 ATAGGGGTTC CGCGCACATT 1CCCCGAAAA GIGCCACCTG ACGTCTAAGA 

3351 AACCATTATT ATCATGACAT TAACCTAIAA AAATAGGCGT ATCACGAGGC 

3401 CCTTTCGTCT TCAC 
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[01 1 a] 

Hindi I I 

1 AAGCTTCACG CTGCCGCAAG CACTCAGGGC GCAAGGGCTG CTAAAGGAAG 

51 CGGAACACGT AGAAAGCCAG TCCGCAGAAA CGGTCCTGAC CCOGGATGAA 

101 TGTCAGCTAC TGGGCTATCT GGA.CAAGGGA AAACGCAAGC GCAAAGAGAA 

151 AGCAGGTAGC TTGCAGTGGG CTTACATGGC GATAGCTAGA CTGGGCGGTT 

201 TEATGGACAG CAAGCGAACC GGAATIGCCA GCTGGGGCGC CCTCTGGTAA 

251 GGTIGGGAAG CCCTGCAAAG TAAACTCGAT GGCTTTCTTG CCGCCAAGGA 

301 TCTGATGGCG CrGGGGATCA AGA1CTGATC AAGAGACAGG ATGAGGATCG 

351 TTTCGCATGA TTGAACAAGA TG2ATIGCAC GCAGGTTCTC CGGCCGC1TG 
Met 

401 GGTGGAGAGG CEATTCGGCT ATGACIGGGC ACAACAGACA ATCGGCTGCT 

451 CTGATGCCGC CGTG7TCCGG CTGTCAGCGC AGGGGCGCCC GGTTCTTTTT 

501 GTCAAGACCG ACCTGTCCGG TGCCCIGAAT GAACTGCAGG ACGAGGCAGC 

551 GCGGCTATCG IGGCIGGCCA CGACGGGCGT TLCTTGCGCA GCTGTGCTCG 

601 ACGTTGTCAC TXi^AGCGGGA AGGGACTGGC TGCTAITGGG OGAAGTGCCG 

551 GGGCAGGATC TCCTGTCATC TCACCTTGCT CCTCCCGAGA AAGXATCCAT 

701 CATOGCTGAT GO-ATGCGGC GGCTGCATAC GCTTGATCCG GCTACCIGCC 

751 CATTCGACCA CCA&GCGAAA CATCGCATCG AGCGnGCACG TACTCGGATG 

801 GAAGCCGGTC TIG1CGATCA GGAIGATCTG GACGAAGAGC ATCAGGGGCT 

851 CGCGCCAGCC Q^ACTGTTCG CCAGGCTCAA GGCGCGCATG CCCGACGGCG 

901 AGGATCTCGT CGTGACCCAT GGGGATGCCT GCTIGCCGAA TATCATOGTC 

951 GAAAATGGCC GOTTICIGG ATTCATCGAC 1GTCGCCGGC TGGGTGTGGC 

1001 GGACCGCTAT CAGG^CATAG CGTTGGCXAC CCGIGATATT GCIGAAGAGC 

1051 TTGGCGGCGA ATGG3CTGAC CGCTTCCTCG TGCTTTACGG TATCGCCGCT 

1101 CCCGATTCGC AGCGCATCGC CTTCTATCGC CTTCTTGACG AGTTCTTCTG 

?he 

1151 AGCGGGACTC TG3GGTTCGA AATGACCGAC CAAGCGACGC CCAACCIGCC 
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1201 ATCACGAGAT TTCGATTCCA C03COGCCTT CXftXGAAAGG TTGGGCTT C G 

1251 GAATCGTTTT CCGGGACGCC GGCTGGATGA TCCTCCAGCG CGGGGATCTC 

1301 ATGCTGGAGT TCTTCGCCCA CCCCGGGCTC GAXCCCCICG CGAGTTGGTT 

1351 CAGCTGCTGC CTGAGGCTGG ACGACCTCGC GGAGTTCEAC OGGCAGTGCA 

1401 AATCCGTCGG CATCCAGGAA ACCAGCAGCG GCTATCCGCG CATCCATCCC 

sail 

1451 CCCGAACTGC AGGAGTGGGG AGGCACGfOG GCCGCTTTGG TCGACAATTC 

1501 GOGCTAACTT ACATTAATCG CGTTGCGCIC ACTGCCCGCT TTCCAGTOGG 

(Gin) 

1551 GAAACCTC5TC GTGCCAGCIG CATTAATGAA TCGGCCAACG CGCGGGGAGA 

1601 GGCGGTTTGC GTATTGGGCG CCAGGGTGGT TTTTCTTTTC ACCAGTGAGA 

1651 CGGGCAACAG CTGA1TCCCC TTCACCGCCT GGCCCTGAGA GAGTTGCAGC 

1701 AAGCGGTCCA CGCTGGTTTG CCCCAGCAGG CGAAAATCCT GTTTGATGGT 

1751 GGTTAACGGC GGGATAIAAC ATGAGCTGTC TTCGGTATCG TCGTATCCCA 

1801 CCACCGAGAT ATCCGCACCA ACGCGCAGCC CGGACTCGGT AATGGCGCGC 

1851 ATIGCGCCCA GCGCCATCTG ATCGTTGGCA ACCAGCATCG CAGTCGGAAC 

1901 GATGCCCTCA TTCAGCATTT GCAToGTITG TTGAAAACCG GACATQGCAC 

1951 TCCAGTCGCC TTCCCGTICC GCTATOGCCT GAATXTCATT GCGAGTtiAGA 

2001 TATTTATGCC AGCCAGCCAG ACGCAGACGC GCCGAGACAG AACTTAATGG 

2051 GCCCGCTAAC AGCGCGATTT GCTGGTGACC CAATGCGACC AGATGCTCCA 

2101 CGCCCAGTCG CGTACCGTCT TCATGGGAGA AAATAATACT GTTGATGGGT 

2151 GTCTGGTCAG AGACATCAAG AAATAACGCC GGAACATTAG TGGAGGCAGC 

2201 TTCCACftGCA ATGGCATCCT GGTCATCCAG OGGATACTIA ATGATCAGCC 

2251 CACTGAOGCG TTGCGCGAGA AGATTCTGCA CCGCOGCTTT ACAGGCTTCG 

2301 ACGCCGCTTC GTTCTACCAT CGACACCACC ACGCIGGCAC CCAGTTGATC 

2351 GGCGCGAGAT TTftATCCCCG CGftCftATTIG CG«CGG03GG TGCAGGGCCA 

2401 GACTCGAGGT GGCAACGOCA ATCAGCAACG ACTGITTGCC CGCCACTTGT 
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2451 TCTGCCACGC GGTIGGGAAT GTAATTCAGC TCCGCCATCG CCGCITCCAC 

2501 rrmccoDC gttttcgcag aaacgtggct ggcctggttc accacgcggg 

2551 AAACGGTCIG ATAAGAGACA CCGGCATACT CTGCGACATC GX^TAACGTT 

2601 ACTGGTTTCA CATTCACCAC CCTGAA2TGA CTCTCTTCCG GGCGCIATCA 
(Me t) 

2S51 TGCCATACOG CGAAAGGTTT TGCACCATTC GATGGTGTCA ACGTAAATGC 

Sail 

2701 ATGCCGCTTC GCCTTOGCGC GCGAATTOTC GACCCTGTCC CTCCTGTTCA 

2751 GCTACTGACG GGGTGGTGCG TAAGGGCAAA AGCACCGCCG GACATCAGCG 

2801 CTAGCGGAGT GTAEACTCGC TTACTATGTT GGCACTGATG AGGGTGTCAG 

2851 TGAAGTGCTT CATGTGGCAG GAGAAAAAAG GCTCCACCGG TGCGTCAGCA 

2901 GAATATGTGA "EACAGGATAT ATTCCGCTTC CTCGCTCACT GACTCGCIAC 

2951 GCTCGGTCGT TCGACTGCGG CGAGCGGAAA TGGCTIACGA ACGGGGCG3A 

3001 GATTTCCTGG AAGATGCCAG GAAGATACTT AACAGGGAAG TGAGAGGGCC 

3051 GCGGCAAAGC CGCTTITCCA TAGGCTCCGC CCCCCIGACA AGCATCACGA 

3101 AATCTGACGC TCAAATCAGT GGTGGCGAAA CCCGACAGGA CTAXAAAGAT 

3151 ACCAGGCGTT TCCCCTGGCG GCTCCCTCGT GCGCTCTCCT GTTCCTQCCT 

3201 TTCGGTTXAC CGGTGTCATT CCGCTCTTAT GGCCGCGTTT GTCTCATTCC 

3251 ACGCCTGACA CTCAGTTCCG GGTAGGCAGT TCGCTCCAAG CT3GACTGTA 

3301 TGCACGAACC CCCCGTTCAG TCCGACCGCT GCGCCTTATC CGGTAACXAT 

3351 CGTCTTGAG"! CCAACCCGGA AAGACATGCA AAAGCACCAC TGGCAGCAGC 

3401 CACTGGTAAT TGATTTAGAG GAGTTAGTCT TGAAGTCATG CGCCGGTTAA 

3451 GGCTAAACTG AAAGGACAAG TTTTGGTGAC 'TCCGCTCCTC CAAGCCAGTT 

3501 ACCTCGGTTC AAAGAGTTGG TAGCTCAGAG AACCTTCGAA AAACCGCCCT 

3551 GCAAGGCGGT TTITTCGTIT TCAGAGCAAG AGATTACGCG CAGACCAAAA 

3601 CGATCTCAAG AAGATCATCT ^ATTAATCAG ATAAAATATT TCTAGATTTC 

3651 AGrGCAATTT ATCTCTTCAA ATGTAGCACC TGAAGTCAGC CCCATACGAT 

3701 ATAAGTTGTT AATTCTCATG TTTGACAGCT 1ATGATCGAT 
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